[JP. 2002-031917. A] 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 2002-031917 
(43)Date of publication of application : 31.01.2002 



(51)Int.CL 


G036 9/087 
6036 9/097 . 
6036 15/08 




(21)Application number : 2000-218177 


(71)Applicant 


CANON INC 


(22)Date of filing : 1 9.07.2000 


(72)Inventor : 


FUJIMOTO MASAMI 






FUJIKAWA HIROYUKI 






KOBORI NAOKUNI 






TANIGAWA HIROHIDE 



(54) TONER. METHOD FOR FORMING IMAGE AND DEVICE FOR IMAGE FORMATION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide toner such that fixing 
property, offset resistance and blocking resistance are further 
improved, a uniform toner coat layer without blotches is obtained on 
a developer carrier, cleaning characteristics are stable, and high 
durability, stable high image density and low fog are obtained. 
SOLUTION: In the toner containing at least a binder resin, 
imidazoltum salts and coloring agent, the binder resin contains at 
least one kind of member selected from (i) a mixture of vinyl resin 
having carboxyl groups and vinyl resin having glycidyl groups, (it) ^ ^ 

vinyl resin having carboxyl groups and glycidyl groups and (iii) vinyl )—( ' 

resin in which carboxyl groups react with glycidyl groups. The f?»'-^-^Y'^"'*^i 
imidazolium salts contain imidazolium salts expressed by general k, 
formula (1) or a polymer having imidazolium salts expressed by {,s) 
general formula (2) as the structural unit. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the toner which contains binding resin, imidazolium salts, and a coloring agent at least The mixture of 
the vinyl resin with which this binding resin has the (i) carboxyl group at least, and the vinyl resin which has a 
glycidyl group, (ii) One or more sorts of members chosen from the group who consists of vinyl resin which has a 
carboxyl group and a glycidyl group, and (iii) vinyl resin to which the carboxyl group and the glycidyl group reacted 
are contained. The toner characterized by containing the polymer with which these Imidazolium salts have the 
imidazolium salts shown by the following general formula (1). or the imidazolium salts shown'by the following general 
formula (2) as a configuration unit. 
[Formula 1] 



(1) 



X™- 




^7 














(2) 



(In the above-mentioned general formula (1) RI, R4, and R5) Hydrogen, the alkyi group which has a substituent, the 
alky! group which does not have a substituent, the cycloalkyi radical which has a substituent The cycloalkyi radical 
which does not have a substituent the aryl group which has a substituent. the aryl group which does not have a 
substituent The allyl group which has a substituent, the allyl group which does not have a substituent the aralkyi 
radical which has a substituent. The araikyi radical which does not have a substituent the alkoxy group which has a 
substituent the alkoxy group which does not have a substituent The amino group which has a substituent the 
amino group which does not have a substituent, a halogen, or heterocycles are shown, and even if respectively the 
same, you may differ. R2 and R3 Hydrogen, the alkyI group which has a substituent the alkyI group which does not 
have a substituent the cycloalkyi radical which has a substituent, The cycloalkyi radical which does not have a 
substituent the aryl group which has a substituent the aryl group which does not have a substituent The allyl 
group which has a substituent, the allyl group which does not have a substituent the aralkyi radical which has a 
substituent The aralkyi radical which does not have a substituent the alkoxy group which has a substituent the 
alkoxy group which does not have a substituent, Heterocycles are shovyn. and even if respectively the same, you 
may differ. Or RI and R2 RI and R3 are connected mutually and they may form a ring. Or R4 and R5 It is connected 
mutually and a ring or heterocycle may be formed. As this substituent There are hydrogen, an.alkyi group, a 
cycloalkyi radical, an aryl group, an allyl group, an aralkyi radical, an alkoxyl group, an amino group, an amide group, a 
halogen, or heterocycles. These May have ether structure or sulfide structure, m shows one or more positive 
integers. Xm- shows an opposite anion, and the above-mentioned general formula (2) shows the polymer which 
makes imidazolium salts a configuration unit and sets it to a general formula (2). The alkyI group which does not 
have hydrogen, the alkyI group in which it has a substituent, and a substituent R6. R7, and R8, The cycloalkyi radical 
which has a substituent the cycloalkyi radical which does not have a substituent The aryl group which has a 
substituent the aryl group which does not have a substituent the allyl group which has a substituent The allyl 
group which does not have a substituent the aralkyi radical which has a substituent the aralkyi radical which does 
not have a substituent The alkoxy group which has a substituent the alkoxy group which does not have a 
substituent the amino group which has a substituent The amino group, the halogen, or heterocycles which does not 
have a substituent is shown, and even if respectively the same, you may differ. R7 and R8 It is connected mutually 
and a ring or heterocycle may be formed. R9 They are the phenylene group which expresses the connection radical 
and may also include ether linkage, a pro PENIREN radical, a vinylene radical, or an alkylene group. This polymer 
That what is necessary is just to include imidazolium salts as a configuration unit In that case A connection radical 
may form a ring structure mutually, and you may combine with a binding resin principal chain as a graft chain. As a 
substituent There are hydrogen, an alkyI group, a cycloalkyi radical, an aryl group, an allyl group, an aralkyi radical, an 
alkoxy group, an amino group, an amide group, a halogen, or heterocycles. These you may have ether structure or 
sulfide structure, m shows one or more positive integers, n shows one or more positive integers, and Xm- shows an 
opposite anion. 

[Claim 2] The toner according to claim t characterized by for number average molecular weight (Mn) being 1 .000 
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thru/or 40,000, and weight average molecular weight (Mw) being 10,000 thru/or 10,000,000 in the molecular weight 
distribution measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) extractives in this 
toner. 

[Claim 3] The toner according to claim 1 characterized by having at least one Maine peak to molecular weight 4.000 
thru/or the field of 30,000 in the molecular weight distribution measured by the gel permeation chromatography 
(GPC) of the tetrahydrofuran (THF) extractives in this toner. 

[Claim 4] It sets to these molecular weight distribution, and a with a molecular weight of 30,000 or less peak area is 
60 thru/or 1 00% of toner according to claim 3 which comes out comparatively and is characterized by a certain 
thing to the whole peak area. 

[Claim 5] The toner according to claim 1 characterized by having at least one peak, respectively to molecular weight 
4,000 thru/or the field of 30,000 and molecular weight 100,000 thru/or the field of 10,000,000 in the molecular 
weight distribution measured by the gel permeation chromatography (GPC) of the tetrahydrofuran (THF) extractives 
in this toner. 

[Claim 6] The toner according to claim 5 characterized by having at least one peak, respectively to molecular weight 
4.000 thru/or the field of 30.000 and molecular weight 800.000 thru/or the field of 10.000.000 in these molecular 
weight distribution. 

[Claim 7] The toner according to claim 5 characterized by having at least one peak, respectively to molecular weight 
4.000 thru/or the field of 30,000, molecular weight 100,000 or the field of 800.000 and molecular weight 800.000 
thru/or the field of 10.000.000 in these molecular weight distribution. 

[Claim 8] It sets to these molecular weight distribution, and a with a molecular weight of 100.000 or more peak area 
is 5 thru/or 40% of toner according to claim 5 to 7 which comes out comparatively and is characterized by a certain 
thing to the whole peak area. 

[Claim 9] The binding resinous principle of this toner is a toner according to claim 1 to 8 characterized for THF 
insoluble matter by 0.1 thru/or doing 60 mass % content of. 

[Claim 10] The binding resinous principle of this toner is a toner according to claim 1 to 8 characterized for THF 
insoluble matter by 5 thru/or doing 60 mass % content of. 

[Claim 11] The binding resinous principle of this toner is a toner according to claim 1 to 8 characterized for THF 
insoluble matter by 7 thru/or doing 55 mass % content of. 

[Claim 12] The binding resinous principle of this toner is a toner according to claim 1 to 8 characterized for THF 
insoluble matter by 9 thru/or doing 50 mass % content of. 

[Claim 13] The binding resinous principle of this toner is a toner according to claim 1 to 8 characterized for THF 
insoluble matter by 10 thru/or doing 45 mass % content of. 

[Claim 14] The toner according to claim 1 to 13 characterized by the acid numbers of the THF meltable component 
of this toner being 0.1 thru/or 50 mgKOH/g. 

[Claim 15] The toner according to claim 1 to 13 characterized by the acid numbers of the THF meltable component 
of this toner being 0.5 thru/or 50 mgKOH/g. 

[Claim 16] The toner according to claim 1 to 13 characterized by the acid numbers of the THF meltable component 
of this toner being 0.5 thru/or 40 mgKOH/g. 

[Claim 17] The toner according to claim 1 to 13 characterized by the acid numbers of the THF meltable component 
of this toner being 0.5 thru/or 30 mgKOH/g. 

[Claim 18] The toner according to claim 1 to 13 characterized by the acid numbers of the THF meltable component 
of this toner being 0.5 thru/or 25 mgKOH/g. 

[Claim 19] The toner according to claim 1 to 13 characterized by the acid numbers of the THF meltable component 
of this toner being 0.5 thru/or 20 mgKOH/g. 

[Claim 20] This toner is a toner according to claim 1 to 19 characterized by being a forward electrification nature 
toner. 

[Claim 21] It is the image formation approach which this developer support is formed with the ingredient with which 
a front face contains resin at least in the image formation approach of having process; which develops this 
electrostatic latent image with the one component system developer which has the toner supported and conveyed 
on latent-image formation process; which forms an electrostatic latent image on an electrostatic latent-image 
supporter, and a developer support top front face, and is characterized by this toner being a toner according to 
claim 1 to 20. 

[Claim 22] This developer support is the image formation approach according to claim 21 characterized by being the 
cylindrical sleeve formed with the ingredient containing resin. 

[Claim 23] This developer support is the image formation approach according to claim 21 characterized by having 
the enveloping layer containing the resin formed in the base and the base front face. 
[Claim 24] This developer support front face is the image formation approach according to claim 21 to 23 
characterized by containing further the member more than a kind chosen from the group which consists of the 
conductive matter, a bulking agent, and a solid lubricant. 

[Claim 25] This electrostatic latent-image supporter is the image formation approach according to claim 21 to 24 
characterized by being a photo conductor for electrophotography. 

[Claim 26] Electrostatic latent-image supporter; In order to develop latent-image means forming [ for forming an 
electrostatic latent image on this electrostatic latent-image supporter ];, and this electrostatic latent image. In the 
image formation equipment which has development means; which has the developer support for supporting and 
conveying the one component system developer which has a toner this developer support It is image formation 
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equipment which the front face is formed with the ingredient containing resin at least, and is characterized by this 
toner being a toner according to claim 1 to 20. 

[Claim 27] This developer support is image formation equipment according to claim 26 characterized by being the 
cylindrical sleeve formed with the ingredient containing resin. 

[Claim 28] This developer support is image formation equipment according to claim 26 characterized by having the 
enveloping layer containing the resin formed in the base and the base front face. 

[Claim 29] This developer support front face is image formation equipment according to claim 26 to 28 
characterized by containing further the member more than a kind chosen from the group which consists of the 
conductive matter, a bulking agent, and a solid lubricant. 

[Claim 30] This electrostatic latent-image supporter is image formation equipment according to claim 26 to 29 
characterized by being a photo conductor for electrophotography. 



[Translation done.] 



[JP. 2002-031917. A] 



1/34 K— V? 



* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this . trans I at ion. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation approach and image formation equipment which 
have the process which develops an electrostatic latent image using the toner and this toner which are used for the 
recording method like a xerography, an electrostatic recording method, magnetic recording, and the toner jet 
recording method. 
[0002] 

[Description of the Prior Art] Conventionally, as a xerography, although many approaches are learned as indicated 
by a U.S. Pat No. 2,297,691 specification, JP,42-23910,B, JP,43-24748.B, etc. Generally use the photoconductivity 
matter and an electric latent image (electrostatic latent image) is formed on a photo conductor with various means. 
Subsequently, after developing this latent image using a toner and imprinting a toner image to imprint material, such 
as paper, if needed, It is established with heating, a pressure, heating pressurization. or a solvent steam, and a 
duplication is not obtained, the toner which remained without imprinting on a photo conductor is cleaned by various 
approaches, and the above-mentioned process is repeated. 

[0003] In recent years, such a reproducing unit has also been developing more a miniaturization, the formation of 
twist lightweight, and the engine performance that improvement in the speed and the further high-reliability are 
pursued more severely, consequently is required of a toner reflecting commercial-scene needs which are changing, 
such as compound-izing and personal-izing. 

[0004] For example, although it is related with the process established on imprint sheets, such as paper, in a toner 
image and various approaches and equipment are proposed and developed, a current but general approach is a 
heating sticking^by-pressure method with a heat roller. The heating sticking-by-pressure method with a heat roller 
is fixed to the heat roller front face which formed the front face with the ingredient which has a mold-release 
characteristic to a toner by passing the toner image of an established sheet, contacting under pressurization. This " 
approach has the very good thermal efficiency at the time of a toner image being established on an established 
sheet, in order to contact under pressurization of the front face of a heat roller and the toner image of an 
established sheet, and it can be established quickly. 

[0005] However, the heat roller fixing method used abundantly conventionally [ above-mentioned ] In order to 
prevent the so-called offset phenomenon which a toner transfers to poor fixing by changing the temperature of a 
heat roller by passage or other external factors of imprint material, and a heating roller While maintaining a heating 
roller to the optimal temperature requirement, for that having to enlarge the heat capacity of a heating roller or a 
heating object and needing big power for this, it results In causing enlargement and the temperature up inside the 
plane of image formation equipment. 

[0006] Then, from the former, a toner was not made to adhere to a fixing roller front face, or the means of various 
many ways has been proposed in order to raise low-temperature fixable one. For example, in order to form a roller 
front face by the ingredient and silicone rubber which were excellent in the mold-release characteristic to the toner, 
fluororesin, etc. and to prevent fatigue of offset prevention and a roller front face further, covering a roller front 
face with the thin film of the good liquid of a mold-release characteristic like silicone oil is performed. However, this 
approach has the trouble of an anchorage device becoming complicated too and equipment being enlarged in that 
offset of a toner is prevented, since the equipment for supplying the liquid for offset prevention is required, although 
it is very effective. 

[0007] Therefore, in order to realize the efficient fixing approach, attaining fixable [ to the good imprint material of 
toner ****** ], offset prevention, etc., in addition to the above anchorage devices, the place undertaken to the 
property of a toner becomes very large. 

[0008] That is. from a viewpoint espiectally of an offset prevention technique, the present condition of the offset- 
proof approach by supply of the liquid for offset prevention is that development of a high toner of the large offset- 
proof nature of a fixing temperature field is desired strongly desirable rather. Then, since the mold-release 
characteristic of the toner itself is increased, the approach of adding waxes which are enough fused at the time of 
heating, such as low molecular weight polyethylene and low molecular weight polypropylene, is also performed, but 
while it is effective in offset prevention, since the increase of coherent and the electrification property of a toner 
become unstable, it is easy to cause the fall of the development nature at the time of durability. Then, the device 
which adds amelioration to binder resin as other approaches is tried [ that it is various and ]. 

[0009] For example, in order to prevent offset, the glass transition temperature (Tg) and molecular weight of binder 



UP. 2002-031917. A] 



2/34 ^—iy 



resin in a toner are raised, and how to raise the melting viscoelasticity of a toner is also learned. However, when the 
offset phenomenon has been improved by such approach, although effect does not give so much development 
nature, fixable becomes inadequate, and the problem that it is [ whenever / low-temperature / which is demanded 
in development/ high-speed /Hzing or energy saving ] inferior, fixable, i.e.. the low-temperature fixable one, in the 
bottom, arises. 

[0010] In order to improve the low-temperature fixable one of a toner, it is required that Tg and molecular weight of 
the binder resin which it is necessary to reduce the viscosity of the toner at the time of melting, and needs to 
enlarge a touch area with a fixing member, for this reason is used should be made low. 

[001 1] That is, since low-temperature fixable one and offset-proof nature have the opposite whole surface, 
development of the toner which is satisfied with coincidence of these functions is very difficult for them. 
[0012] In order to solve this problem, a cross linking agent and a molecular-weight regulator are added to JP,51- 
23354,6, the toner which consists of a vinyl system polymer over which the bridge was constructed moderately is 
indicated, and many toners of the blend system which combined Tg, molecular weight, and a gel content are further 
proposed in the vinyl system polymer. 

[0013] The toner containing a part for such a vinyl system polymer over which the bridge was constructed, or gel . 
shows the effectiveness which was excellent in offset-proof nature. However, if this vinyl system polymer over 
which the bridge. was constructed is used as a toner, raw material in making these contain, at the melting kneading 
process at the time of toner manufacture, internal friction in a polymer will become very large, and big shearing 
force will be applied to a polymer. For this reason, in many cases, cutting of a chain takes place, the fall of melt 
viscosity is caused, and it has a bad influence on offset-proof nature. 
' [0014] Then, in order to solve this, in JP,55-90509,A, the 57-178249 official report the 57-178250 official report, 
and the 60-4946 official report, carrying out a pyrogenetic reaction at the time of melting kneading, making the 
cross linked polymer form using the resin and metallic compounds which have a carboxylic acid as a toner raw 
material, and making it contain in a toner is introduced. 

[0015] Moreover, the binder and polyvalent metal compound which make a vinyl system resin monomer and a still 
more unique monoester compound an indispensable configuration unit are made to react, and constructing a bridge 
through a metal is indicated by JP,61 -1 101 55.A and the 61-110156 official report 

[0016] Moreover, in JP,63-21 4760,A. the 63-217362 official report the 63-217363 official report, and the 63-217364 
official report having the molecular weight distribution divided into two groups of low molecular weight and the 
amount of giant molecules, making the carboxylic-acid radical and polyvalent metal ion which were contained in the 
low-molecular-weight side react and making a bridge, construct (the dispersion liquid of metallic compounds being 
made to warm [ they add them and ] and react to the solution obtained by carrying out solution polymerization) is 
indicated. 

[001 7] Moreover, the molecular weight of the low molecular weight constituent in binding resin and the amount 
component of macromolecules, a mixing ratio, the acid number, and its ratio are controlled by JP,2-168264A the 2- 
235069 official report the 5-173363 official report the 5-173366 official report and the 5-241371 official report, 
and the binder constituent for toners and toner which improved fixable, offset-proof nature, etc. are proposed in 
them. 

[001 8] Moreover, in JP,62-9256,A, it is indicated about the binder constituent for toners which blended the vinyl 
system resin with which molecular weight differs from the resin acid number, and whose number is two. 
[0019] Moreover, in JP,3-63661,A. the 3-63662 official report, the 3-63663 official report and the 3-118552 official 
report making metallic compounds react to a carboxyl group content vinyl copolymer and a glycidyl group content 
vinyl copolymer, and making them construct a bridge is indicated. 

[0020] Moreover, in JP,62-194260,A, JP.6-1 1890,A, a 6-222612 official report a 7-20654 official report a 9-185182 
. official report, the 9-244295 official report, the 9-319410 official report, the 10-87837 official report, and the 10- 
90943 official report, using glycidyl group content resin as a cross linking agent, in the resin constituent which 
consists of carboxyl group content resin, a part for molecular weight distribution and gel, the acid number, epoxy 
value, etc. are controlled, and the binder constituent for toners and toner which improved fixable, offset-proof 
nature, etc. are proposed. 

[0021] It is a fact that the effectiveness merits and demerits excelled [ effectiveness ] in a certain thing is acquired 
at the point that these proposals described above raise offset-proof nature. However, since these introduce an acid 
radical into binding resin, some differences will give negative electrification nature to the toner of a certain thing. 
Consequently, when it applies to a forward electrification nature toner, at the time of the standup of a toner, and 
durability, the electrification property under highly humid again or a damp environment will be spoiled, and the fall of 
development properties, such as image concentration and fogging, will be caused. Furthermore, the increment in 
toner coherent by being stabilized and being unable to hold the proper amount of electrifications etc. is caused, for 
example, there are troubles, such as welding, poor cleaning, plugging, and RIKUPOCHI. in a cleaning process, and it 
has come to obtain a sufficiently satisfactory result 

[0022] Moreover, although these proposals show the effectiveness of making the balance of fixable. offset-proof 
nature, and blocking resistance improve sharply, development nature and its mechanical strength are still 
inadequate, when it uses for the large electrophotography equipment of print volume, the room of an improvement is 
still in endurance, and they need to raise offset-proof nature and BUROKKUNGU-proof nature further. Moreover, 
when it uses for the machine and the high-speed machine using the fixing assembly which does not use fixing Webb 
etc.. there is still room of an improvement in offset-proof nature. 
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[0023] On the other hand, generally a toner having forward or negative charge according to the electrification 
polarity of the electrostatic latent image developed, for this reason adding a color, a pigment or an electric charge 
control agent is known. In this, the denaturation object by the polymer which has quartemary ammonium salt and 
these lake pigments, the third class amino group or quartemary ammonium salt in a side chain, triphenylmethane dye 
and these lake pigments, Nigrosine, a fatty-acid metal salt etc. is known as a forward electric charge control agent 
[0024] However, even if amount of electrifications sufficient in the forward electric charge control agent of these 
former was given, it was influenced of other toner components, and could not give sufficient amount of 
electrifications for a toner, generating of the blotch by causing superfluous toner frictional electrification or 
ununiformity electrification and the increment in toner coherent were caused, and it was easy to generate 
degradation of development properties, such as an image concentration fall and fogging. This inclination becomes 
remarkable especially in the forward electrification nature toner which has the acid number. Moreover, there was a 
problem of the sleeve contamination generated by an electric charge control agent being missing out of a toner, and 
fixing on the sleeve front face whose it is developer support 

[0025] On the other hand, when a toner is contacted to the sleeve which is developer support and carries out 
frictional electrification, there is a problem how proper electrification grant stably efficient over a long period of time 
is maintainable. 

[0026] As a sleeve in the image formation equipment using a xerography, a metal, its alloy, or its compound is cast 
in the shape of a cylinder, for example, and what processed the front face so that it might become surface 
roughness predetermined by electrolysis, blasting, a file, etc. is used. As a common sleeve base ingredient the 
stainless steel proposed by JP,57-66455,A. aluminum, and nickel are used widely. 

[0027] However, since adjustment of the amount of toner electrifications is difficult when performing electrification 
grant of the forward electrification nature toner using the conventional electric charge control agent using these 
sleeves, for example, the electrification grant force is strong when stainless steel is used as a sleeve base 
ingredient the toner which exists near the sleeve front face will have a very high charge, will be intensely drawn by 
the reflection force on a sleeve fi^ont face, and forms an immobile layer. A friction opportunity with the sleeve of a 
toner decreases by this, and suitable electrification grant is checked. Consequently, it becomes easy to generate 
the blotch by ununiformity electrification and superfluous electrification of a toner, and. naturally a development 
property also deteriorates. 

[0028] Moreover, although the electrification grant capacity over a forward electrification nature toner is high when 
aluminum is used as a sleeve base ingredient it is lacking in endurance because of the softness which the quality of 
the material has. and easy to generate image degradation by surface wear. Then, in order to give abrasion 
resistance, the technique which carries out the coat of the metal or plates it was also shown in the aluminum base 
front face, but while endurance became good by improvement in a degree of hardness of a sleeve front face, 
compared with stainless steel etc., there is much what has the small electrification grant capacity over a forward 
electrification nature toner, and it tended to cause poor electrification of a toner. 

[0029] Although' similariy endurance is good about what prepared the resin layer in the sleeve base ingredient front 
face When control of the electrification grant property over a toner has constraint suitable electrification grant 
capacity cannot be given when it is going to apply to forward electrification nature to negative electrification grant 
although the application range is wide, but binding resin has an acid radical especially, the present condition is that it 
is difficult to carry out electrification grant 
[0030] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the image formation approach and image 
formation equipment using the toner and this toner which solve the trouble described above. 
[0031] That is. the purpose of this invention is to improve further fixable, offset-proof nature, and blocking 
resistance, obtain the uniform toner coat layer which does not have a blotch on developer support and acquire the 
high image concentration by which whose cleaning property was stable and endurance was stabilized highly, and low 
fogging, that is, offer the toner and the image formation approach that an image property stably good over a long 
period of time is acquired, and image formation equipment 
[0032] 

[Means for Solving the Problem] In the toner with which this invention contains binding resin, imidazolium salts, and 
a coloring agent at least The mixture of the vinyl resin with which this binding resin has the (i) carboxyl group at 
least and the vinyl resin which has a glycidyl group, (ii) One or more sorts of members chosen from the group who 
consists of vinyl resin which has a carboxyl group and a glycidyl group, and (iii) vinyl resin to which the carboxyl 
group and the glycidyl group reacted are contained. These imidazolium salts are related with the toner characterized 
by containing the polymer which has the imidazolium salts shown by the following general formula (1). or the 
imidazolium salts shown by the following general formula (2) as a configuration unit. 
[0033] 
[Formula 2] 
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-la^ (1) 

(In the above-mentioned general formula (1) RI, R4, and R5) Hydrogen, the alkyi group which has a substituent, the 
alkyi group which does not have a substituent. the cycloalkyi radical which has a substituent. The cycloalkyi radical 
which does not have a substituent. the aryl group which has a substituent. the aryl group which does not have a 
substituent, The ally! group which has a substituent. the allyl group which does not have a substituent, the aralkyi 
radical which has a substituent. The aralkyi radical which does not have a substituent, the alkoxy group which has a 
substituent, the alkoxy group which does not have a substituent. The amino group which has a substituent, the 
amino group which does not have a substituent, a halogen, or heterocycles are shown, and even if respectively the 
same, you may differ. R2 and R3 Hydrogen, the alkyi group which has a substituent, the alkyi group which does not 
have a substituent, the cycloalkyi radical which has a substituent, The cycloalkyi radical which does not have a 
substituent. the aryl group which has a substituent, the aryl group which does not have a substituent. The ally! 
group which has a substituent, the allyl group which does not have a substituent, the aralkyi radical which has a 
substituent. The aralkyi radical which does not have a substituent, the alkoxy group which has a substituent. the 
alkoxy group which does not have a substituent. Heterocycles are shown, and even if respectively the same, you 
may differ. Or RI and R2 RI and R3 are connected mutually and they may form a ring. Or R4 and R5 It is connected 
mutually and a ring or heterocycle may be formed. As this substituent There are hydrogen, an alkyi group, a 
cycloalkyi radical, an aryl group, an .allyl group, an aralkyi radical, an alkoxyl group, an amino group, an amide group, a 
halogen, or heterocycles. These May have ether structure or sulfide structure, m shows one or more positive 
integers, Xm- shows an opposite anion, and the above-mentioned general formula (2) shows the polymer which 
makes imidazolium salts a configuration unit, and sets it to a general formula (2). The alkyi group which does not 
have hydrogen, the alkyi group in which it has a substituent, and a substituent R6, R7, and R8, The cycloalkyi radical 
which has a substituent, the cycloalkyi radical which does not have a substituent. The aryl group which has a 
substituent, the aryl group which does not have a substituent. the allyl group which has a substituent. The allyl 
group which does not have a substituent, the aralkyi radical which has a substituent, the aralkyi radical which does 
not have a substituent, The alkoxy group which has a substituent, the alkoxy group which does not have a 
substituent, the amino group which has a substituent. The amino group, the halogen, or heterocycles which does not 
have a substituent is shown, and even if respectively the same, you may differ. R7 and R8 It is connected mutually 
and a ring or heterocycle may be formed. R9 They are the phenylene group which expresses the connection radical 
and may also Include ether linkage, a pro PENIREN radical, a vinylene radical, or an alkylene group. This polymer 
That what is necessary is Just to include imidazolium salts as a configuration unit In that case A connection radical 
may form a ring structure mutually, and you may combine with a binding resin principal chain as a graft chain. As a 
substituent There are hydrogen, an alkyi group, a cycloalkyi radical, an aryl group, an allyl group, an aralkyi radical, an 
alkoxy group, an amino group, an arnide group, a halogen, or heterocycles. These you may have ether structure or 
sulfide structure, m shows one or more positive integers, n shows one or more positive integers, and Xm- shows an 
opposite anion. 

[0034] Moreover, in the image-formation approach of having process; which develops this electrostatic latent image 
with the one component system developer which has the toner which this invention is supported by latent-image 
formation process; which forms an electrostatic latent image on an electrostatic latent-image supporter, and the 
developer support top front face, and is conveyed, this developer support is formed with the ingredient with which a 
front face contains resin at least, and is related with the image-formation approach characterized by to use the 
toner of the above-mentioned configuration as this toner. 

[0035] In order that this invention may furthermore develop latentHmage means forming [ for forming an 
electrostatic latent image on an electrostatic electrostatic latent-image supporter this latent-image supporter ];, 
and this electrostatic latent image. In the image formation equipment which has development means; which has the 
developer support for supporting and conveying the one component system developer which has a toner this 
developer support It is formed at least with the ingredient with which a front face contains resin, and is related with 
the image formation equipment characterized by using the toner of the above-mentioned configuration as this toner. 

[0036] 

[Embodiment of the Invention] In the toner with which this invention persons contain binding resin, imidazolium salts, 
and a coloring, agent at least [ whether the mixture of the vinyl resin which has a carboxyl group at least as binding 
resin, and the vinyl resin which has a glycidyl group is contained, and ] Or [ whether the vinyl resin which has a 
carboxyl group and glycidyl is contained, and ] Or by containing one or more sorts of members chosen from the 
group who consists of vinyl resin to which the carboxyl group and the glycidyl group reacted, and containing further 
specific imidazolium salts It was shown clearly that still better offset-proof nature and blocking resistance are 
attained, without spoiling the electrification property and fine-particles property as a toner. It is possible to consider 
as the sleeve to which frictional electrification of this toner is carried out especially, and for the electrification grant 
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property of having excelled further when what was formed with the ingredient with which a front face contains resin 
at least was used to be acquired, and to hold still more proper electrification grant stably over a long period of time, 
and it was shown clearly that a development property is maintainable as a result. Furthermore, when the 
electrification property and fine-particles property of a toner were excellent, in the cleaning process, it made it 
possible to prevent troubles, such as welding accompanying aggravation coherent [ of toners such as welding, 
RIKUPOCHI, etc. to a photo conductor by superfluous electrification of a toner, ], and fluid, poor cleaning, and toner 
conveyance plugging. 

[0037] Furthermore, the binding resinous principle of this toner has the specific acid number, or when the molecular 
weight distribution measured by GPC of the THF extractives in this toner have specific molecular weight distribution 
or contain specific THF insoluble matter in the binding resin in a toner, the above-mentioned effectiveness can be 
raised more. 

[0038] The reason of the effectiveness manifestation in this invention is explained below. 

[0039] First, [ whether in this toner, the mixture of the vinyl resin which has a carboxyl group, and the vinyl resin 
which has a glycidyl group is contained, and ] With or one or more sorts of members chosen from the group who 
consists of vinyl resin to which the vinyl resin which has a carboxyl group and a glycidyl group was contained, or the 
carboxyl group and the glycidyl group reacted When the polymer which has the imidazolium salts shown in a general 
formula (1) or the imidazolium salts shown in a general formula (2) as a configuration unit was contained, it excelled 
in uniform frictional electrification nature, and it became clear to have the outstanding property of on the other hand 
controlling superfluous electrification. 

[0040] Although it cannot be solving at present about the mechanism by which superfluous electrification of the 
toner of this invention is controlled, it is thought that a certain interaction has produced the resin which has a 
carboxyl group and a glycidyl group, the resin to which these reacted, specific imidazolium salts, or imidazolium salts 
between the polymers which it has as a configuration unit Anyway, it is a fact that superfluous electrification of a 
toner is controlled. For example, since it has the electrification nature stabilized even when stainless steel was used 
for a sleeve, generating of a blotch is controlled. Moreover, also in a cleaning process, it becomes possible [ plugging 
accompanying aggravation of conveyance nature besides the poor cleaning accompanying aggravation coherent / of 
the welding or RIKUPOCHI to a photo conductor by superfluous electrification of a toner, or a toner /, and fluid 
etc. ] to prevent the increment in a trouble. 

[0041] The toner containing the polymer which has the imidazolium salts which are used by this invention, and which 
are shown in a general formula (1). or the imidazolium salts shown in a general formula (2) as a configuration unit 
While highly humid or the development property which there was little fluctuation of an electrification property under 
a damp environment, and was stabilized can be held Since there is little lack of a polymer which has these 
imidazolium salts or imidazolium salts from the toner using the resin to which the resin or these which have a 
carboxyl group or a glycidyl group reacted as a configuration unit, generating of sleeve contamination can be 
controlled. 

[0042] It is thought that the reasons the lack from the toner of a polymer which has these imidazolium salts or 
imidazolium salts as a configuration unit is controlled are the amine in the polymer which has these imidazolium salts 
or imidazolium salts as a configuration unit, a carboxyl group in resin, and a mutual reaction with epoxide. 
[0043] Moreover, although it showed the good frictional electrification engine performance even if general stainless 
steel and aluminum, or metal plating was used for the toner used by this invention as the developer support quality 
of the material in the frictional electrification process with developer support it became clear that the far excellent 
electrification engine performance is conventionally shown also in contact to the developer support in which the 
enveloping layer in which forward frictional electrification contains difficult resin was formed. 

[0044] It is known that the toner containing the general forward electrification nature electric charge control agent 
known from the former, for example, Nigrosine, shows a good forward electrification property by contact to stainless 
steel. If this toner is contacted to the developer support which has an enveloping layer (for example, carbon black 
distribution enveloping layer) in a surface layer, when forward electrification nature falls a little and binding resin has 
a carboxyl group further, the electrification engine performance will fall further. Moreover, the sleeve contamination • 
generated by an electric charge control agent being missing out of a toner, and fixing on the sleeve front face whose 
it is developer support arises. 

[0045] On the other hand, although contact to stainless steel also shows the good electrification engine 
performance when the polymer which has the specific imidazolium salts used with the toner of this invention or 
imidazolium salts as a configuration unit is used, the direction in the case of making the developer support currently 
formed with the ingredient with which a front face contains resin at least contact shows the further excellent 
electrification engine performance. This inclination is effective especially when binding resin has a carboxyl group, 
and as compared with the case where stainless steel is made to contact it became clear that the far high 
electrification engine performance is shown. 

[0046] Consequently, the development capacity of a toner improves, image concentration is high and a high 
definition image with little fogging is obtained. 

[0047] All effectiveness is discovered, when melting kneading of the toner of this invention is carried out at the 
kneading process in a toner production process etc. and binding resin carries out crosslinking reaction. By including 
the copolymer which has the carboxyl group unit section, and the copolymer which has the glycidyl group unit 
section in binding resin, crosslinking reaction is promoted according to a heating process, and the bridge formation 
resinous principle used as the THF insoluble matter which makes effectiveness, such as offset-proof, discover, or 



[vJP. 2002-031917, A] 



6/34 



the amount component of macromolecules is generated 

[0048] Moreover, the electrification property of the whole toner can be stabilized by the reaction and interaction of 
an imidazole unit, a carboxyl unit, an epoxide unit and hydro KISHIYU knitting. Moreover, since the electrification 
stability of an imidazole unit part improves more, when the addition which may function considering an imidazole 
compound as a forward electrification nature control agent is applied, forward electrification nature good as a 
forward electrification nature toner can be obtained. Furthermore, electrification inhibition of superfluous 
electrification of a carboxyl unit an epoxide unit and hydro KISHIYU knitting, charge emission, etc. can also be 
reduced, and it is effective especially when it is forward electrification nature. 

[0049] From the reaction of only the copolymer which has the carboxyl group unit section, and the copolymer which 
has the glycidyl group unit section, offset-proof nature and blocking resistance are demonstrated more effectively, 
and, moreover, it does not affect fixable. Furthermore, the effectiveness shows up also at the time of fixing, and it is 
easy to remove the toner which shifted to the fixing roller by cleaning members, such as a web, and hard to produce 
re--transition of fixing RORAHE. Moreover, since it is hard to generate offset of the toner to a fixing roller, cleaning 
members, such as Webb, may be omissible. Moreover, a fixing image also becomes strong, contributes on a fixing 
disposition, and prevents the desorption of the toner from a fixing sheet 

[0050] Compared with concomitant use of a reaction with the reaction metallurgy group compound of only carboxyl 
group content resin and glycidyl group content resin, this invention is excellent in the balance of fixable and offset- 
proof nature, and can perform these improvement in the engine performance more effectively. 
[0051] In this invention, the acid number of the THF meltable component of a toner shows the acid number of a 
meltable component to the tetrahydrofuran (THF) solvent. 

[0052] the acid number of the THF meltable component of the toner of this invention — 0.1 thru/or 50 mgKOH/g - 
- desirable — further — desirable — 0.5 — or they are 0.5 thru/or 40 mgKOH/g especially preferably 50 mgKOH/g. 
The toner of this invention can attain the pollution control of heating components, such as better development 
nature, the sleeve pollution-control effectiveness, and a fixing roller, when a THF meltable component has the 
desired acid number. 

[0053] When a carboxyl group will decrease in binding resin when a carboxyl group and a glycidyl group react and 
the acid number will not be measured, it is, but since a hydroxyl group exists in binding resin in this case, the same 
effectiveness as the above is expectable, for demonstrating such effectiveness more effectively — the acid number 
of the THF meltable component of a toner — desirable — 0.5 thru/or 30 mgKOH/g — more — desirable — 0.5 — 
or 0.5 thru/or 20 mgKOH/g are. still more preferably good 25 mgKOH/g. 

[0054] the inclination for fixable, the development stability by the mutual reaction with an imidazole unit compound, 
and the sleeve pollution-control effectiveness to decrease when the acid number of the THF meltable component of 
a toner is less than 0.1 mgKOH/g — becoming — the acid number of the THF meltable component of a toner — .50 

mgKOH/g — super ** — in the case of a forward electrification nature toner, the negative electrification 

nature of the binding resin in a toner particle becomes strong; and comes to produce instability in the endurance of 
development at a case. 

[0055] moreover, the molecular weight distribution measured by GPC of the THF extractives of a toner in this 
invention — setting — number average molecular weight — desirable — 1,000 thru/or 40,000 — further — 
desirable — it is [ 2,000 thru/or 20,000, and ] 3,000 thru/or 1 5,000 especially preferably — good — weight average 
molecular weight — desirable — 10,000 thru/or 10,000,000 — it is still more preferably good 20,000 thru/or 
5,000,000. and that it is 30,000 thru/or 1,000,000 especially preferably. 

[0056] In the chromatogram of GPC of the THF extractives of the toner of this invention, when the above- 
mentioned mean molecular weight is shown, fixable, offset-proof nature, and blocking resistance can be balanced 
[0057] Each mean molecular weight can attain fixable [ good ] and blocking resistance by [ above—mentioned ] being 
within the limits by this molecular weight distribution. When number average molecular weight is less than 1,000, or 
when weight average molecular weight is less than 10,000, blocking resistance gets worse, and when number average 
molecular weight exceeds 40,000. or when weight average molecular weight exceeds 10.000.000. it becomes difficult 
to obtain sufficient fixable improvement 

[0058] In this invention, it is good for having the Maine peak in molecular weight 4.000 thru/or the field of 30,000 
preferably to have the Maine peak in molecular weight 5,000 thru/or the field of 20.000 at best still more preferably 
in the molecular weight distribution measured by GPC of the THF extractives of a toner. Thereby, each of fixable. 
offset-proof nature, and blocking resistance can be raised. 

[0059] When the Maine peak is less than 4,000 molecular weight blocking resistance is in an aggravation inclination, 
and in exceeding molecular weight 30,000, fixable [ good ] is decreasing. 

[0060] It is at best still more desirable that with a molecular weight of 30,000 or less peak areas are 60 thru/or 100% 
of rate preferably to the whole peak area in the molecular weight distribution measured by GPC of the THF 
extractives of a toner, and it is [ it comes out comparatively and ] good 70 thru/or 100% of that a certain things are 
75 thru/or 100% of rate at best especially preferably. When a peak area is less than 60%, it Is hard coming to obtain 
the outstanding fixing disposition top effectiveness. 

[0061] Moreover, in the molecular weight distribution measured by GPC of the THF extractives in the toner of this 
invention, it is molecular weight 800,000 thru/or 10,000,000 to have at least one peak in molecular weight 4,000 
thru/or 30.000, and to have at least one or more peaks in molecular weight 100,000 thru/or 10.000,000 desirable still 
more preferably. Furthermore, the thing of molecular weight 1 00.000 thru/or 800,000 and molecular weight 800.000 
thru/or 10.000,000 for which it is alike, respectively and has at least one peak is desirable. 
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[0062] In the GPC chromatogram of the THF extractives of the toner of this invention, when the above-mentioned 
peak profile is shown, each of fixable, offset-proof nature, and blocking resistance can be raised 
[0063] By having at least one peak in molecular weight 4,000 thru/or 30,000, fixable [ good ] and blocking resistance 
can be attained and it is molecular weight 5,000 thru/or 20,000 preferably. In existing in the field which blocking 
resistance is in an aggravation inclination and exceeds molecular weight 30.000 when a peak does not exist in 
molecular weight 4,000 thru/or the field of 30.000 but exists in a with a molecular weight of less than 4.000 field, it 
becomes difficult to acquire fixable [ good ]. When it has or more at least one peak in molecular weight 100,000 
thru/or 1 0.000.000, good offset-proof is attained 

[0064] Furthermore, it is desirable that with a molecular weight of 100.000 or more peak areas are 5 thru/or 40% of 
rate to the whole peak area. When a peak area is less than 5%. a toner tends to exfoliate from transparency 
(TORAPEN). and in exceeding 40% on the other hand, it tends to become difficult to attain the outstanding fixable 
improvement. 

[0065] In addition, in this invention, the whole peak area means the peak area of a with a molecular weight of 800 or 
more field. 

[0066] It is desirable from a viewpoint on a fixing disposition that the peak in molecular weight 4.000 thru/or the 
field of 30,000 is the greatest peak (Maine peak). 

[0067] The subpeak in molecular weight 800,000 thru/or the field of 10.000.000 It is the component generated by 
the crosslinking reaction of binding resin, and sufficient effectiveness can be acquired to offset-proof nature, 
furthermore, in having a peak to molecular weight 100,000 thru/or less than 800.000 field Dispersibility in the toner 
of the large molecular weight 4,000 of a melt viscosity difference the component of 30,000 and molecular weight 
800,000 thru/or the component of 10.000,000 and THF insoluble matter is made good, and development nature 
becomes good and demonstrates each fixing property effectively. 

[0068] The resinous principle of the toner of this invention may contain THF insoluble matter by 0.1 thru/or 60 
mass %, and its offset-proof nature improves. 

[0069] The THF insoluble matter in the resinous principle of a toner discovers the good mold— release characteristic 
from heating components, such as a fixing roller, 5 thru/or when doing 60 mass % content of. Since the amount of 
offset of the toner to heating components, such as a fixing roller and a pressurization roller, decreases sharply and 
dirt is not generated as a matter of fact when especially applied to a hot calender roll fixing assembly loading 
machine, the need of attaching Webb who is the cleaning member is lost, and a cleaning member loess fixing 
assembly can be realized. It is used suitable also for the surfboard fixing method which is a fixing method through 
films other than a hot calender roll method, and does not have Webb from such an advantage. Moreover, even if the 
mold-release characteristic of the fixing image from a fixing roller is good and an image comes to a point, generating 
of the jam by poor fixing separation etc. can be prevented. Even if a jam should be generated in the fixing section 
and a toner should adhere to a fixing roller or a fixing film, only by passing one established sheet, the greater part of 
this adhesion toner can be discharged, and soiling on the back of paper can be minimized 

[0070] if the THF insoluble matter in the resinous principle of a toner is contained by 5 thru/or 60 mass %, fixable 
and offset-proof nature will be improved with sufficient balance — it can make — desirable — 7 thru/or 55 mass % . 
— more preferably, it is good 9 thru/or 50 mass % and that it is 10 thru/or 45 mass % still more preferably, and they 
discover the good mold-release characteristic from heating components, such as a fixing roller. When applied to 
especially a high-speed machine, the amount of offset of the toner to heating components, such as a fixing roller, 
etc. decreases, and there is effectiveness in reduction, reinforcement, etc. of consumption, such as a web which is 
the cleaning member. Conversely, it is effective also to soiling on the back of paper by the re-imprint of the toner 
from the cleaning member in first thing in the morning etc. Furthermore, even if the mold-release characteristic of 
the fixing image from a fixing roller is good and an image comes to a point generating of the jam by poor fixing 
separation etc. can be prevented. Even if a jam should be generated in the fixing section, a toner should adhere to a 
fixing roller and it should be collected so much by the cleaning member, the re-imprint to paper can make the 
minimum soiling on the back of paper few. 

[0071] In the manifestation of effectiveness which was excellent the account of a top when THF insoluble matter 
was undier 5 mass % beginning to decrease and exceeding 60 mass %, fixable not only gets worse, but electrification 
nature tends to become an ununiformity into a toner. 

[0072] The glass transition temperature (Tg) of the toner of this invention has desirable 50-70 degrees C. When Tg 
is less than 50 degrees C, blocking resistance gets worse, and when exceeding 70 degrees C, fixable falls. 
[0073] In this invention, the molecular weight distribution by GPC which used THF of a toner and binding resin as 
the solvent are measured the following condition. 

[0074] In a <measurement of molecular weight distribution by GPC> 40 degree C heat chamber, a column is 
stabilized, as a solvent, about lOOmicrol impregnation of a sink and the THF sample solution is carried out. and THF 
is measured by the rate of flow Iml/m in the column in this temperature. The molecular weight distribution which a 
sample has in the molecular weight measurement of a sample was computed from the relation of the opposite 
numeric value of a calibration curve and counted value which were created by several sorts of mono dispersion 
polystyrene standard samples. It is appropriate to. use the standard polystyrene sample of about at least ten points 
as a standard polystyrene sample for calibration-curve creation, for example using that whose molecular weight by 
the TOSOH CORP, make or Showa Denko K.K. is 102 to about 107. Moreover. RI (refractive index) detector is used 
for a detector. In addition, if a column is carried out, are good to combine two or more commercial polystyrene gel 
columns. For example, shodex by Showa Denko K.K. GPC The combination of KF-801. and 802. 803. 804 and 
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805.806.807,800P. TSKgel by TOSOH CORP. GIOOOH (HXL), G2000H (HXL). G3000H (HXL). G4000H (HXL). G5000H 
(HXL), G6000H (HXL). G7000H (HXL), TSKgurd The combination of column can be mentioned. 
[0075] A sample is the following, and is made and produced. 

[0076] After paying a sample into THF and leaving it for several hours, it shakes enough, and THF is often mixed 
(until the coalescence object of a sample is lost), and it puts for further 12 hours or more. It is made for the neglect 
time amount to the Inside of THF to turn into 24 hours or more then. Then, let what passed the sample processing 
filter (the pore size H-25-2 (TOSOH CORP. make) of 0.2-0.5 micrometers, for example, a my SHORI disk etc., can 
be used.) be the sample of GPC. Moreover, sample concentration is adjusted so that a resinous principle may 
become in ml and 0.5-5mg /. 

[0077] In this invention, the THF insoluble matter of the resinous principle in a toner and the THF insoluble matter 
of raw material binding resin are the followings, and are made and measured 

[0078] Weighing capacity of <measurement of THF insoluble matter> binding resin and the toners 0.5-1. Og is carried 
out (Wig), after evaporating the meltable component solution which put in the extraction thimble (for example. No 
[ by Toyo Roshi Kaisha, Ltd. ] .86R), was missing from the Soxhiet extractor, extracted for 10 hours, using 
THF200ml as a solvent and was extracted with the solvent, a vacuum drying is carried out at 100 degrees C for 
several hours, and weighing capacity of the amount of THF meltable resinous principles is carried out (W2g). The 
weight for a combustion residual ash in a toner is found (W3g). 

[0079] A part for a combustion residual ash is called for in the following procedures. About 2.0g sample is paid and 
weighed precisely to the 30ml magnetic crucible weighed precisely beforehand, and the mass (Wa) g of a sample is 
weighed precisely. Crucible mass is weighed precisely, after putting a crucible Into an electric furnace, heating at 
about 900 degrees C for 3 hours, cooling radiationally in an electric furnace and making it cool radiationally in a 
desiccator under ordinary temperature for 1 hour or more. It asks for a part for the combustion residual ash g (Wb) 
fi^om here. 
[0080] 

(Wb/Wa) x100= combustion residual ash part content (mass %) 

[0081] The weight for a combustion residual ash in a sample is found from this content. THF insoluble matter is 
called for from the following type. 
[0082] 
[Equation 1] 

[0083] In the case of binding resin, you may ask for THF insoluble matter from the following formula. 

[0084] 

[Equation 2] 

THF;Fjg^= XI 00 {KS%> 

[0085] In this invention, it asks for the acid number (JIS acid number) of the THF meltable component of a toner, 
and binding resin by the following approaches. 

[0086] <Measurement of the acid number> basic operation is JIS. It applies to K-0070. 

1 ) A sample removes and uses additives other than a meltable component beforehand, or calculates beforehand the 
contents (insoluble matter in a coloring agent and binding resin etc.) of the meltable component in a toner and 
binding resin. The grinding article 0.5-2.0 of a sample (g) is weighed precisely, and weight of the meltable component 
of a toner or binding resin is set to W (g). 

2) Pay a sample to the beaker of 300 (ml), add the mixed liquor 150 (ml) of toluene/ethanol (4/1), and dissolve. 

3) Titrate using potentiometric titration equipment using the ethanol solution of KOH of 0.1 mol/1 (for example, 
automatic titration using potentiometric titration equipment AT-400 (win workstation) and the ABP-410 electric 
buret by Kyoto electronic incorporated company can be used). 

4) Set the amount of the KOH solution used at this time to S (ml), measure a blank to coincidence and set the 
amount of the KOH solution used at this time to B (ml). 

5) Calculate the acid number by the degree type, f is the factor of KOH. 

[0087] Acid-number (mgKOH/g) = {(S-B) xfx5.6l} /W [0088] The measuring method of the glass transition 
temperature of the toner of this invention is shown below. 

[0089] A differential scanning calorimeter (DSC measuring device) and DEC-7 (PerkinElmer. Inc. make) are used for 
the glass transition temperature (Tg) of a <measurement of glass transition temperature of toner> toner, and it is 
ASTM. It measures according to D 341 8-82. 

[0090] The department of a measurement trial carries out weighing capacity of the 5-20mg 1 0mg to a precision 
preferably. 

[0091] This is put in into an aluminum pan and it measures under ordinary temperature normal relative humidity by 
the programming rate of 1 0 degrees C / min between 30-200 degrees C of measurement temperature requirements, 
using an empty aluminum pan as a reference. 

[0092] In this temperature up process, specific heat change is obtained in the range of 40-100-degree C 
temperature. 

[0093] Let the intersection of the line of the midpoint of the base line after coming out before the specific heat 
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change at this time comes out. and a differential heat curve be the glass transition temperature Tg of the toner in 
this invention. 

[0094] In this invention, a toner contains the vinyl resin which has a carboxyl group, the vinyl resin which has a 
glycidyl group, the vinyl resin which has a carboxyl group and a glycidyl group, or the resin to which these functional 
groups were made to react 

[0095] The following are mentioned as a monomer which has the carboxyl group unit which constitutes the vinyl 
resin which has a carboxyl group. 

[0096] As a monomer which has a carboxyl group unit, partial saturation dicarboxylic acid [. such as partial 
saturation monocarboxylic acid, such as an acrylic acid, a methacrylic acid, alpha-ethyl acrylic acid, a crotonic acid, 
a cinnamon acid, a vinyl acetic acid, isocrotonic acid, tiglic acid, and angelic acid, and these alpha- or beta-alkyi 
derivative, a fumaric acid, a maleic acid, a citraconic acid, an alkenyl succinic acid, an itaconic acid, mesaconic acid, 
a dimethyl maleic acid, and a dimethyl fumaric acid ]. monoester derivative [ of those ], anhydride and alpha-, or 
beta-alkyi derivative is mentioned, for example. 

[0097] The monomer which has such a carboxyl group unit can obtain this carboxyl group content vinyl resin 
independent or by mixing and carrying out copolymerization to a vinyl system monomer with a well-known 
polymerization method. 

[0098] The acid number of carboxyl group content vinyl resin has 0.5 thru/or desirable 60 mgKOH/g. Although good 
offset-proof nature becomes there is little structure of cross linkage and is hard to be attained since the 
crosslinking reaction part of a carboxyl group and a glycidyl group decreases in the case of less than 0.5 mgKOH/g, 
a certain amount of compensation can be performed by using the vinyl resin which has the high glycidyl group of 
epoxy value in such a case. In exceeding 60 mgKOH/g, in the case of a forward electrification nature toner, the 
negative electrification nature of the binding resin in a toner particle becomes strong, image concentration falls, and 
there is an inclination which fogging increases. The glass transition temperature (Tg) of the vinyl resin which has a 
carboxyl group has desirable 40-70 degrees 0. When Tg is less than 40. degrees 0. the blocking resistance of a 
toner gets worse, and when exceeding 70 degrees G. fixable [ of a toner ] gets worse. 

[0099] In the yinyl resin which has a carboxyl group, as for number average molecular weight. 1.000 thru/or 40,000 
are desirable in order to attain fixable [ good ], and 10,000 thru/or 1,000,000 are desirable [ weight average 
molecular weight ] in order to attain good offset-proof nature and blocking resistance. 

[0100] In the vinyl resin which has a carboxyl group, as for the peak molecular weight of a low molecular weight 
constituent. 4.000 thru/or 30,000 are desirable in order to attain fixable [ good ], and 100.000 thru/or 1,000,000 are 
desirable [ the peak molecular weight of the amount component of giant molecules ] in order to attain good offset- 
proof nature and blocking resistance. When a low molecular weight constituent and the amount component of 
macromolecules fill the range of the above-mentioned molecular weight distribution, both low-temperature fixable 
one and offset-proof nature can be further attained to altitude. 

[0101] Furthermore, in order to raise distribution of a toner constituent, as for this vinyl resin, it is desirable that 
THF insoluble matter is below 10 mass %. and also it is good that it is below 5 mass %. 

[0102] As a polymerization method which can be used for this invention as the syrvthetic approach of the amount 
component copolymer of macromolecules, a bulk-polymerization method, a solution polymerization method, an 
emulsion-polymerization method, and a suspension-polymerization method are mentioned. 

[0103] Among these, an emulsion-polymerization method is an approach of making water distributing an almost 
insoluble monomer (monomer) in the aqueous phase as a small particle with an emulsifier. and performing a 
polymerization using a water-soluble polymerization initiator. By this approach, accommodation of heat of reaction is 
easy, since the phase (oil phase which consists of a polymer and a monomer) and aqueous phase to which a 
polymerization is performed are another, a termination reaction rate is small, as a result, a rate of polymerization is 
large, and a high-polymer thing is obtained. Furthermore, since a polymerization process's being comparatively easy 
and a polymerization product are very fine particles, in manufacture of a toner, there is an advantageous point as 
the manufacture approach of the binder resin for toners from the reasons nil why mixing with the additive of a 
coloring agent, and an electric charge control agent and others is easy etc. 

[01 04] However, actuation of a salting-out etc. is required for a polymer to tend to become impure for the added 
emulsifier, and take out a polymer, and in order to avoid this inconvenience, a suspension-polymerization method is 
convenient. 

[0105] In a suspension-polymerization method, it is good to carry out to the drainage system solvent 100 mass 
section below in the monomer 100 mass section (preferably 10-90 mass section). As an usable dispersant, 
polyvinyl alcohol, a polyvinyl alcohol partial saponification object, calcium phosphate, etc. are used, and, generally it 
is used in 0.05 - 1 mass section to the drainage system solvent 100 mass section. Although 50-95 degrees C is 
suitable for polymerization temperature, it is suitably chosen by the initiator to be used and the polymer made into 
the purpose. 

[0106] In order to attain the purpose of this invention, as for the amount polymer of macromolecules used for 
preparation of a resin constituent, it is desirable to use together with a polyfunctional polymerization initiator 
independent or a monofunctional nature polymerization initiator which is illustrated below, and to generate. 
[0107] As an example of a polyfunctional polymerization initiator of having polyfunctional structure 1 and 1-G tert- 
butyl peroxide - 3, 3, a 5-trimethyl cyclohexane, 1 , 3-screw-(t-butyl PAOKI seesaw propyl) benzene, 2. the 5- 
dimethyl -2, 5-(tert-butyl peroxide) hexane, 2, the 5-dimethyl -2. 5-G (tert-butyl peroxide) hexane. Tris-(tert-butyl 
peroxide) triazine, 1, and 1-G t-butylperoxycyclohexane, 4 2,2-Di-t-butyl-peroxy-butane. 4 - G t-butyl 
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PAOKISHIBA relic acid-n-butyl ester, G tert-butyl peroxide hexa hydro terephthalate, a G t-butyl par OKISHIAZE 
rate. A G tert-butyl peroxide trimethyl horse mackerel peat, 2, and 2-screw-(4 and 4-G t-butylperoxycyclohexyl) 
propane. The polyfunctional polymerization initiator which has the functional group which has polymerization 
initiation functions, such as two or more peroxide radicals, in 1 intramolecular like 2 and 2-t-butyl par 
OKISHIOKUTAN and various polymer oxide, And diaryl peroxi dicarbonate, t-butyl par oxymaleic acid, It is chosen as 
1 intramolecular like t-butyl PAOKI sialyl carbonate and t-butyl PAOKISHIISO propyl fumarate from the 
polyfunctional polymerization initiator which has both a functional group and the polymerization nature partial 
saturation radical which has polymerization initiation functions, such as a peroxide radical. 
[0108] An among these more desirable thing is 1 and 1-G tert-butyl peroxide. - They are a 3, 3, S^rimethyl 
cyclohexane, 1 , and 1 -G t-butyiperoxycyclohexane. G tert-butyl peroxide hexa hydro terephthalate, G t-butyl par 
OKISHIAZE rate and 2, and 2-screw-(4 and 4-G t-butylperoxycyclohexyl) propane and t-butyl PAOKI sialyl 
carbonate: 

[0109] In order to satisfy the various engine performance demanded as a binder for toners, as for these 
polyfunctional polymerization initiators, it is desirable to be used together with two organic functions or a 
monofunctional nature polymerization initiator. It is desirable to use together with the polymerization initiator which 
has half-life 1 0 hours lower than the decomposition temperature for obtaining half-life 1 0 hours of this 
polyfunctional polymerization initiator especially. 

[0110] Specifically, it is benzoyl peroxide, 1, and 1 -di-tert-butyl peroxide. - The azo and the diazo compound like 3. 
3. 5-trimethyl cyclohexane, n-butyl -4, 4-di-tert-butyl peroxide valerate. JIKUMIRU peroxide, alpha, and alpha- 
screw (t-butyl par OKISHIJI isopropyl) benzene, t-butyl par OKISHIKUMEN, the organic peroxide like G t-butyl 
peroxide, azobisisobutyronltril, and diazo aminoazobenzene are mentioned. 

[Oil 1] Although you may add in a monomer to said polyfunctional polymerization initiator and coincidence, in order 
to keep the effectiveness of this polyfunctional polymerization initiator proper, as for these polymerization initiators, 
it is desirable to add, after the half-life which this polyfunctional polymerization initiator shows in a polymerization 
process passes. 

[01 12] As for these initiators, it is desirable to use from the point of effectiveness in 0.01 - 10 mass section to the 
monomer 100 mass-section. 

[01 1 3] A well-known approach can be used as the synthetic approach of a low molecular weight constituent. 
However, by the bulk-polymerization method, although the polymer of low molecular weight can be obtained by 
carrying out a polymerization at an elevated temperature and termination reaction speeding up, there Is a trouble of 
being hard to control a reaction. In that respect, for being able to obtain a low-molecular-weight polymer easily on 
mild conditions by acijusting the amount of initiators, and reaction temperature, using the difference of the chain 
transfer of the radical by the solvent, and obtaining the low molecular weight constituent in carboxyl group content 
vinyl resin by the solution polymerization method, it is desirable. 

[0114] As a solvent used by solution polymerization, a xylene, toluene, a cumene, cellosolve acetate, isopropyl 
alcohol, or benzene is used. When using a styrene monomer, a xylene, toluene, or a cumene is desirable. A solvent is 
suitably chosen by the polymer which carries out a polymerization. Although it changes as reaction temperature with 
the solvent to be used, a polymerization initiator, and polymers which carry out a polymerization. It is good to usually 
carry out at 70-230 degrees 0. In solution polymerization, it is desirable to carry out In the monomer 30 mass 
section - 400 mass section to the solvent 100 mass section. 

[01 15] Furthermore, It is also desirable at the time of polymerization termination to mix other polymers in a solution, 
and it can mix several sorts of polymers at it. 

[01 1 6] They are the ester of glycidyl alcohol and unsaturated carboxylic acid, partial saturation glycidyl ether, etc. 
that what is necessary Is just the compound which has a vinyl group and epoxide as a monomer which has the 
glycidyl group unit which constitutes the vinyl resin which has a glycidyl group. For example, metaglycidyl acrylate, 
glycidyl methacrylate, acrylic-acid beta-methyl glycidyl, methacrylic-acid beta-methyl glycidyl, allyl glycidyl ether, 
allyl compound beta-methyl glycidyl ether, etc. are mentioned. 

[0117] The glycidyl monomer especially expressed with the following general formula (3) is used preferably. 
[0118] , 
[Formula 3] 

R2 Ri 
-ass: (3) "^^n^ . ^O^ 

R'f C-O-CH2-CH-CH2 

o 

(R'1, R'2, and R'3 show hydrogen, an alkyl group, an aryl group, an aralkyl radical, a carboxyl group, and an alkoxy 
carbonyl group among a formula.) 

[0119] It can mix and the monomer which has such a glycidyl group unit can obtain this glycidyl group content vinyl 
resin independent or by carrying out copolymerization to a vinyl system monomer with a well-known polymerization 
method. 

[0120] the vinyl resin which has a glycidyl group — weight average molecular weight (Mw) — desirable — 2,000 
thru/or 100,000 — it is more preferably good 2,000 thru/or 50,000, and that it is 3,000 thru/or 40,000 still more 
preferably. When Mw Is less than 2.000. even if molecular weight increases in the crosslinking reaction in binding 
resin, there may be much chain cutting in a kneading process, and the effectiveness to offset-proof nature may 
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decrease. When Mw exceeds 100,000, it may come to affect fixable. The thing of 0.05 thru/or 5.0 eq/kg has [ the 
vinyl resin which has a glycidyl group ] desirable epoxy value. 0. In the case of less than 05 eq/kg, crosslinking 
reaction cannot occur easily, there are few amounts of generation of the amount component of macromolecules or 
THF insoluble matter, and the effectiveness to offset-proof nature decreases. 5. When exceeding 0 eq/kg, while 
crosslinking reaction becomes easy to occur, there is much chain cutting in a kneading process, and the 
effectiveness to offset-proof nature decreases. 

[0121] Furthermore, in order to perform crosslinking reaction more effectively, as for this vinyl resin, it is desirable 
that THF insoluble matter is below 1 0 mass %, and also it is good that it is below 5 mass %. 
[0122] lEq of carboxyl groups in the vinyl resin with which the vinyl resin which has the glycidyl group of this 
invention has a carboxyl group — receiving — a glycidyl group — 0.01 thru/or lOO.OEq — desirable — 0.03 thru/or 
lO.OEq — further — desirable — the mixing ratio of 0.05 thru/or 5.0Eq — being used at a rate is desirable. 
[0123] When a glycidyl group is less than 0.01 Eq, the point constructing a bridge decreases in binding resin, and it is 
hard coming to be discovered of the effectiveness by crosslinking reaction, such as offset-proof nature. Moreover, if 
it exceeds lOOEq, while crosslinking reaction becomes easy to occur, the effect on development nature may come 
out of it 

[0124] It asks for the epoxy value of glycidyl group content vinyl resin by the following approaches. 
[0125] <Measurement of epoxy vatue> basic operation is JIS. It applies to K-7236. 

(1) Weigh 0.5-2.0 (g) precisely for a sample, and set weight of binding resin to W (g). 

(2) Pay a sample to the beaker of 300 (ml) and dissolve in chloroform 10ml and 20ml of acetic acids. 

(3) Add 1 0ml of tetraethylammonium bromide acetic-acid solutions to this solution. 

(4) Titrate using potentiometric titration equipment using the perchloric acid acetic-acid solution of 0.1 mol/l. (For 
example, automatic titration of ** can be used using potentiometric titration equipment AT-400 (win workstation) 
and the ABP-410 electric buret by Kyoto electronic incorporated company.) 

(5) Set the amount of the perchloric acid acetic-acid solution used at this time to S (ml), measure a blank to 
coincidence and set the amount of the perchloric acid acetic-acid solution used at this time to B (ml). 

(6) Calculate epoxy value by the degree type, f is the factor of a perchloric acid acetic-acid solution. 

[0126] Epoxy value (eq/kg) =0. 1 xfx(S-"B)/W [0127] In the vinyl resin which has a carboxyl group and a glycidyl group, 
as for number average molecular weight, 1,000 thru/or 40,000 are desirable in order to attain fixable [ good ]. 
Moreover, as for weight average molecular weight, 1 0,000 thru/or 1 ,000,000 are desirable in order to attain good 
offset-proof nature and BUROKKUNGU-proof nature. Target resin is obtained by introducing the acid number and 
epoxy value like the above-mentioned to resin with such molecular weight. In this vinyl resin, in order to improve the 
dispersibility of a toner component, it is desirable that THF insoluble matter is below 10 mass %, and also it is good 
that it is below 5 mass %. 

[0128] The following [ monomer / which carries out copolymerization to a carboxyl group content monomer and a 
glycidyl group content monomer / vinyl ] are mentioned. 

[0129] For example, styrene; o-methyl styrene, m-methyl styrene. p-methyl styrene, p-methoxy styrene, p-phenyl 
styrene, p-KURORU styrene, 3, 4-dichloro styrene, p-ethyl styrene, 2, 4-dimethyl styrene, p-n-butyl styrene, p- 
tert-butyl styrene. p-n-hexyl styrene, The styrene derivative like p-n-octyl styrene, p-n-nonyl styrene, p-n- 
DESHIRU styrene, and p-n-dodecyl styrene; Ethylene, The ethylene partial saturation monoolefins like a propylene, 
a butylene, and an isobutylene; A butadiene, The partial saturation polyenes like an isoprene; A vinyl chloride, a 
vinylidene chloride. The halogenation vinyl like vinyl bromide and **-i2ed vinyl; Vinyl acetate, propionic-acid vinyl. 
The vinyl ester like BENZOE acid vinyl; A methyl methacrylate, ethyl methacrylate, Methacrylic-acid propyl, n-butyl 
methacrylate, methacrylic-acid isobutyl, N-octyl methacrylate. methacrylic-acid dodecyl. a methacrylic acid (2- 
ethylhexyl), Stearyl methacrylate, methacrylic-acid phenyl, dimethylaminoethyl methacrylate, alpha-methylene 
aliphatic series monocarboxylic acid ester like diethylaminoethyl methacrylate; A methyl acrylate. An ethyl acrylate, 
acrylic-acid n-butyl, isobutyl acrylate. Acrylic-acid propyl, acrylic-acid n-octyl, acrylic-acid dodecyl. An acrylic acid 
(2-ethylhexyl). acrylic-acid stearyl, an acrylic acid (2-KURORU ethyl). The acrylic ester like acrylic-acid phenyl; 
Vinyl methyl ether. The vinyl ether like vinyl ethyl ether and the vinyl isobutyl ether; A vinyl methyl ketone. The vinyl 
ketones;N-vinyl pyrrole like a vinyl hexyl ketone and a methyl isopropenyl ketone. N-vinylcarbazole, N-vinyl indole, 
and the N-vinyl compound; vinyl naphthalene like N-vinyl pyrrolidone; the acrylic-acid derivative or methacrylic-acid 
derivative like acrylonitrile. a methacrylonitrile. and acrylamide is mentioned. These vinyl system monomers mix 
independent or two monomers or more, and are used. 

[0130] Combination of a monomer which serves as a styrene system copolymer and a styrene-acrylic copolymer 

also in these is desirable, and it is desirable to contain a styrene system copolymer component or a styrene-acrylic 

copolymer component more than 60 mass % at least in this case in respect of fixable or miscibility. 

[0131] As binding resin used for the toner of this invention, use of the following polymer in addition to this is also 

possible. 

[0132] For example, polystyrene, Polly p-KURORU styrene, the styrene like polyvinyl toluene, and the single polymer 
of the substitution product; A styrene-p-KURORU styrene copolymer, A styrene-vinyltoluene copolymer, a styrene- 
vinyl naphthalene copolymer, A styrene-acrylic ester copolymer, a styrene-methacrylic ester copolymer, A styrene- 
alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene^inyl methyl ether 
copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-butadiene 
copolymer, A styrene-isoprene copolymer, the styrene system copolymer like a styrene-acrylonitrile-indene 
copolymer, A polyvinyl chloride. Phenol resin, natural denaturation phenol resin, natural resin denaturation maleic 
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resin. Acrylic resin, methacrylic resin, polyvinyl acetate, silicone resin, polyester resin, polyurethane, polyamide resin, 
furan resin, an epoxy resin, xylene resin, a polyvinyl butyral, terpene resin, cumarone indene resin, and petroleum 
system resin can be used.. 

[0133] When using imidazolium salts in the toner of this invention, the polymer which has the imidazolium salts or 
imidazolium salts shown by the following general formula (1) or (2) as a configuration unit is used. 



[0135] The alky! group in which RI. R4. and R5 in the above-mentioned general formula (1) have hydrogen and a 
substituent. The alkyl group which does not have a substituent, the cycloalkyi radical which has a substituent, the 
cycloalkyi radical which does not have a substituent. The aryl group which has a substituent, the aryl group which 
does not have a substituent, the ally! group which has a substituent, The allyl group which does not have a 
substituent, the aralkyi radical which has a substituent, the aralkyi radical which does not have a substituent. The 
radical chosen from the alkoxy group which has a substituent, the alkoxy group which does not have a substituent, 
the amino group which has a substituent, the amino group which does not have a substituent, a halogen, or 
heterocycles is shown, and even if respectively the same, you may differ. The alkyl group which does not have 
hydrogen, the alkyl group in which it has a substituent, and a substituent R2 and R3, The cycloalkyi radical which 
has a substituent, the cycloalkyi radical which does not have a substituent. The aryl group which has a substituent, 
the aryl group which does not have a substituent, the allyl group which has a substituent. The allyl group which does 
not have a substituent, the aralkyi radical which has a substituent the aralkyi radical which does. not have a 
substituent, the alkoxy group which has a substituent, the alkoxy group which does not have a substituent, and the 
radical chosen from heterocycles are shown, and even if respectively the same, you may d'rffer. Moreover, RI , R2, or 
RI and R3 are connected mutually, and they may form a ring. Moreover, R4 and R5 are connected mutually and they 
may form a ring or heterocycle. As a substituent, there are hydrogen; an alkyl group, a cycloalkyi radical, an aryl 
group, an allyl group, an aralkyi radical, an alkoxyl group, an amino group, an amide group, a halogen, and 
heterocycles. These may have the ether and sulfide structure, m is one or more positive integers, and Xm- shows 
an opposite anion. 

[0136] The above-mentioned general formula (2) shows the polymer which makes imidazolium salts a configuration 
unit. R6, R7, and R8 in a general formula Hydrogen, the. alkyl group which has a substituent, the alkyl group which 
does not have a substituent, the cycloalkyi radical which has a substituent. The cycloalkyi radical which does not 
have a substituent, the aryl group which has a substituent, the aryl group which does not have a substituent. The 
allyl group which has a substituent, the allyl group which does not have a substituent, the aralkyi radical which has a 
substituent, It is the aralkyi radical which does not have a substituent, the alkoxy group which has a substituent, the 
alkoxy group which does not have a substituent, the amino group which has a substituent, the amino group which 
does not have a substituent, a halogen, or heterocycles, and even if respectively the same, you may differ. 
Moreover, R7 and R8 are connected mutually and they may form a ring or heterocycle. R9 expresses the connection 
radical and is the phenylene which may also include ether linkage, pro PENIREN, vinylene. and an alkylene group. 
This polymer should just contain imidazolium salts as a configuration unit In that case, a connection radical may 
form a ring structure mutually, and you may combine with a binding resin principal chain as a graft chain. As a 
substituent there are hydrogen, an alkyl group, a cycloalkyi radical, an aryl group, an allyl group, an aralkyi radical, an 
alkoxy group, an amino group, an amide group, a halogen, and heterocycles. These may have the ether and sulfide 
structure, m is one or more positive integers, n is one or more positive integers, it is the positive integer of 2-100 
preferably, and Xm- shows an opposite anion. 

[0137] In the polymer which has the imidazolium salts shown by the imidazolium salts or the general formula (2) 
shown by the above-mentioned general formula (1) as a configuration unit the outstanding electrification property 
and the outstanding distributed property in the inside of a toner are realizable by choosing the class of imidazolium 
salts, and the class of opposite anion. It becomes what was excellent also in the development property as this 
result 

[0138] Although such combination cannot be limited uniquely, in order to make forward high electrification nature 
give a toner, in a general formula (1), even if RI, R2, R3, R4, and R5 are the same reispectively, they may differ from 
each other, and they may have a substituent, respectively, and 1 -40 carbon numbers are desirable [five / hydrogen, 
an alkyl group, a cycloalkyi radical an aryl group, an allyl group, an aralkyi radical, and heterocycles are desirable, 
and ] respectively. As a substituent, an alkyl group, a cycloalkyi radical, an aryl group, an allyl group, an aralkyi 
radical, an alkoxyl group, a ring and heterocycle, a halogen, etc. are mentioned. Moreover, that in which RI, R2, or RI 
and R3 were connected mutually, they formed the ring in, and they formed four membered-rings or five membered- 
rings is also desirable. Moreover, as for R4 and R5, what was connected mutually and formed a ring or heterocycle is 
desirable. 



[0134] 
[Formula 4] 




-iS^ (1) 



(2) 
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[01 39] In a general formula (2), a hydrogen atom, an alkyi group, a cycloalkyi radical, an aryl group, an allyl group, an 
aralkyi radical, and the heterocycles of R6, R7. and R8 are desirable. You may differ, even if respectively the same, 
and you may have a substituent. respectively, and 1-40 carbon numbers are desirable respectively. As a substituent, 
an alky! group, a cycloalkyi radical, an aryl group, an ally! group, an aralkyi radical, an alkoxyl group, a ring and 
heterocycle, a halogen, etc. are mentioned. Moreover, as for R7 and R8, what was connected mutually and formed a 
ring and heterocycle is desirable. The alkylene group of carbon numbers 1-8 is desirable, the alkylene group of the 
carbon numbers 1-8 including ether linkage of R9 is also desirable, and what is combined with the polymer principal 
chain at the graft chain is desirable. 

[0140] As a polymer in which imidazolium salts carry out a graft Polystyrene. Polly p-KURORU styrene, the styrene 
like polyvinyl toluene, and the single polymer of the substitution product; A styrene-p-KURORU styrene copolymer. 
A styrene-vinyltoluene copolymer, a styrene-vinyl naphthalene copolymer. A styrene-acrylic ester copolymer, a 
styrene-methacrylic ester copolymer, A styrene-alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile 
copolymer. A styrene-vinyl methyl ether copolymer, a styrene-vinyl ethyl ether copolymer. A styrene-vinyl methyl 
ketone copolymer, a styrene-butadiene copolymer. A styreneHsoprene copolymer and styrene system copolymer 
like a styrene^acrylonitrile-indene copolymer — polyvinyl chloride; — phenol resin; — natural denaturation phenol 
resin; — natural resin denaturation maleic resin; — acrylic resin; — methacrylic system resin; — polyvinyl acetate; 

— silicone resin; — polyester resin; — polyurethane; — polyamide resin; — furan resin; — epoxy resin; — xylene 
resin; — polyvinyl-butyral; — rosin resin; — denaturation rosin resin; — terpene resin; — cumarone-indene-resin; - 

- petroleum system resin can be used. 

[0141] When each carbon number of R1, R2, R3, R4. R5, R6, R7, and R8 exceeds 40 Since the softening temperature 
of the polymer itself which has imidazolium salts or imidazolium salts as a configuration unit falls, in the melting 
kneading process at the time of toner manufacture, the melt viscosity of this polymer falls, distribution into a toner 
tends to become an ununiformity. and. as a result, it becomes easy to generate degradation of an image property. 
[0142] Moreover, the polymer which makes a configuration unit the imidazolium salts or imidazolium salts in this 
invention has an opposite anion. 

[0143] As an inorganic system anion, for example, halogen ion, such as F-, CI- Br-, and I-, 0H-, S042- N03-, 
P043- CH3COO- CH3S03- CH3C6H4S03- C2H50S03- BF4-. Mo042- Polyacid ion. such as W042-. CI04-. 
SiF62- and [TeMo6024]6-. [H2W12042] 10- [PMo12O40]3-. and [PW1204]3-. heteropolyacid ion. etc. are 
mentioned. As an organic system anion, the sulfonic-acid ion of carbon numbers 1 -24. the carboxylic-acid ion of 
carbon numbers 1-24, the sulfuric-acid monoalkyi ester anion of carbon numbers 1-24. tetra-phenyl boron ion. etc. 
are mentioned. In these, halogen ion. S042- Mo042- W042-, CH3C6H4S03-, hydroxy naphth sulfonic-acid ion, 
benzoic-acid ion, and the sulfuric-acid monoalkyi ester anion of carbon numbers 1-6 are desirable from the ease on 
manufacture, and the preservation stability of a compound. 

[0144] the polymer which has the imidazolium salts shown by the general formula (1) in this invention, and the 
imidazolium salts shown by the general formula (2) as a configuration unit — imidazolium salts conversion — the 
binding resin 100 mass section — receiving — the 0.01 - 20.0 mass section — it is preferably good the 0.1 - 10.0 
mass section and to carry out 0.5-7.0 mass section addition more preferably. When there are few additions than the 
0.01 mass section, a toner cannot fully have the amount of electrifications and the effectiveness which added the 
polymer which makes imidazolium salts or imidazolium salts a configuration unit does not show up. On the other 
hand, when there are more additions than the 20.0 mass sections, it becomes superfluous addition and a 
maldistribution is caused in a toner, it tends to exist by floe, or the abundance of the imidazolium salts per each 
toner particle tends to become an ununiformity. and it is not desirable. 

[0145] Superfluous electrification in a cleaning process can be made to prevent from containing the binding resin 
which uses as a component the vinyl resin which has a carboxyl group, and the resin to which the vinyl resin which 
has a glycidyl group reacted in this invention toner, and the polymer which has the imidazolium salts expressed with 
a general formula (1), or the imidazolium salts shown by the general formula (2) as a configuration unit 
Consequently, reduction of electrostatic adhesion to a photo conductor drum, prevention of electrostatic 
condensation of a toner, and the discharge to a photo conductor drum from the waste toner charged still more 
superfluously can be prevented. 

[0146] By reducing electrostatic adhesion to a photo conductor drum, even if a toner lump is generated, it is easy to - 
clean, and generating of welding can be prevented. By preventing electrostatic condensation of a toner, the float of 
the cleaning blade by generating of a toner aggregate is pressed down, and poor cleaning Is prevented. By preventing * 
the discharge to a photo conductor drum from the waste toner charged superfluously, the electrostatic discharge of 
a drum can be prevented and generating of RIKUPOCHI can be prevented. 

[0147] Moreover, the polymer which has the imidazolium salts or Imidazolium salts used by this invention as a 
configuration unit can also be conventionally used combining a well-known electric charge control agent 
[0148] By containing the polymer which has these imidazolium salts or imidazolium salts as a configuration unit, 
these can work as a forward electric charge control agent, and can use the toner in this invention as a forward 
electrification nature toner. Furthermore, it is also possible to add a well-known forward electric charge control 
agent conventionally, moreover — or it is also possible by adding a well-known negative electric charge control 
agent conventionally to use it as a negative electrification nature toner. 

[0149] As an approach of making a toner containing an electric charge control agent, there are an approach of 
adding inside a toner and a method of **(ing) outside, although the amount of these electric charge control agents 
used is not what is determined by the toner manufacture approach including the class of binding resin, the existence 



[JP. 2002-031917. A] 



14/34 ^— V 



of other additives, and the distributed approach, and is determined uniquely — desirable — the binding resin 100 
mass section — receiving — 0.1 -10 mass section — it is more preferably used in the range of 0,1 - 5 mass 
section. 

[0150] The imidazolium salts used by this invention are compounded as follows. 

[0151] Although the imidazolium salts shown by the general formula (1) are compoundable by some approaches. 1 
and 3-non-permuted imidazole can be compounded, for example, at least 1 and 3- can be alkylated with an 
alkylating agent, and it can obtain by finally exchanging an opposite anion (refer to degree type). 
[0152] 
[Formula 5] 



H R 



. -2 

R2 R2 R2 

R^-^N Re^H; R.-^N* 

[01 53] 1 and 3-non-permuted imidazole derivatives can also be obtained by for example making an aldehyde and 
ammonia react to a 1 and 2-dicarbonyl compound, although the thing of varieties is marketed (refer to degree type). 
[01 54] 
[Formula 6] 

H 

r + 2NH3 + R -c^ ^ ^ 



+ 2NH3 + R -c ^ T 



[0155] A glyoxal. a methylgfyoxal. a dimethyl glyoxal. benzyl, etc. are mentioned as a 1 and 2-dicarbonyl compound. 
Formaldehyde, an acetaldehyde. a benzaldehyde, etc. are mentioned as an aldehyde. The approach using ammonium 
acetate as ammonia etc. is mentioned in alcoholic ammonia and a glacial acetic acid. 

[0156] 1 and 3~non-permuted benzimidazole is obtained by heating o-phenylenediamines and a carboxylic acid 
(refer to degree type). 
[0157] 
[Formula 7] 



X 

(X expresses alkyi groups (a methyl group, ethyl group, etc.), a nitro group, an acetoxyl group, etc.) 

[0158] As o-phenylenediamines, o-phenylenediamine, 3, 4-diaminotoluene. 3, and 4-diaminonitrobenzene etc. is 

mentioned. 

[0159] As a carboxylic acid, a fatty acid (a formic acid, an acetic acid, a propionic acid, stearin acid) and aromatic 
carboxylic acid (a benzoic acid, para hydroxybenzoic acid, etc.) are mentioned. 

[0160] Although a reaction is usually performed in dilute hydrochloric acid, a non-solvent and yield sufficient also by 
underwater may be given. Although reaction temperature is usually performed at 80-100 degrees C, in the case of 
aromatic carboxylic acid, the high temperature of 150-200 degrees C is required in many cases. 
[0161] Imidazolium salts can be obtained by the reaction of 1 and 3-imidazole derivatives obtained as mentioned 
above and an alkylating agent. That alkylation alkylates only the 1 st place at the reaction of imidazole derivatives 
and the alkylating agent of equimolar can also alkylate the 1 st place and the 3rd place to coincidence at a reaction 
with the alkylating agent of 2 double mol. 

[0162] As an alkylating agent, alkyI halide (methyl crawler the id, a butyl stars picture, a benzyl crawler the id, a 
KISHIRI range crawler id etc.), dialkyi sulfuric acids (a dimethyl sulfate, diethyl sulfate, etc.), trialkyi phosphate 
(trimethyl phosphate etc.), etc. are mentioned. 

[0163] As a reaction solvent, although those partially aromatic solvents are mentioned, other mixture of the 
solubility of a raw material and a product and reaction yield to alcohols and they of halogenated hydrocarbon, such 
as hydrocarbon; chloroform, such as aprotic polar-solvenf benzene, such as ketones; dimethylformamides, such as 
alcohols; acetones, such as a methanol, ethanol, and isopropanol, and a methyl ethyl ketone, dimethylacetamide. and 
dimethyl sulfoxide, toluene, and a xylene, a carbon tetrachloride, a dichloroethane. and tetrachloroethane. etc. is 
desirable. 

[0164] Reaction temperature is usually 0-150 degrees C. It is made to react below 50 degrees C for suspending a 
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reaction In the place where only the 1st place was alkylated, and in order to also make the 3rd place alkylate, it is 
made to react above 50 degrees C. Moreover, strong bases (NaOH. KOH, etc.) can also be made to live together in 
order to neutralize the hydrogen halide generated to the system of reaction. It is desirable to make a strong base 
live together from the field of yield. 

[0165] Moreover, it is also changeable into structures other than the opposite anion obtained by making the 
opposite anion of the irnidazollum salts obtained by the above-mentioned approach react with strong-base salts (p- 
toluenesulfonic-acid sodium, a hydroxy naphth sulfonic acid, sodium, a tetrafluoroboric acid potassium, sodium 
tetraphenylborate. sodium molybdate. sodium tungstate. etc.). 

[0166] The polymer which has the imidazolium salts shown by the general formula (2) as a configuration unit is 
compounded by making imidazole derivatives and dihalide react (refer to degree type). Under the present 
circumstances, you may combine with a binding resin principal chain as a graft chain, and a polymer end may be 
connected, and may form a ring structure. 
[0167] 

[Formula 8] ^ 

)=< 

|+n{X-R9-X) 




[0168] As dihalide, the alkylene dihalide (- dichloroethyl ether, and beta and beta*beta, beta'-dichloro ethyl formal 
etc.) which includes alkylene dihalide (ECHIRENJI crawler id, ethylene dibromide, 1 .3-dibromopropane. 1. 4- 
dichlorobutane. 1 ,4-dibromobutane, 1. 6-dibromo hexane.^ 1. 8-dibromo octane, etc.); ether linkage in a radical is 
desirable. 

[01 69] Moreover, when it has a halo methyl group or an amino group as a functional group in binding resin, it can 
react with the functional group and can also Join together. In that case, it has joined together as a graft chain which 
makes these imidazolium salts a configuration unit. 

[0170] Moreover, in order to block a polymerization end, mono-halide and imidazole derivatives can be used together 
(refer to degree type). 
[0171] 
[Formula 9] 

Rb ,R7 \ /Re ^Ry 




Re \ X Rq 

[01 72] As mono-halide. a methyl chloride, a methyl iodide, a methyl bromide, a butyl chloride, a benzyl bromide, etc. 
are mentioned. As imidazole derivatives, 1 -methyl imidazole. 1 -ethyl imidazole. J -benzyl imidazole, etc. are 
mentioned. 

[01 73] Moreover, in order to use an opposite anion as anions other than said illustrated halogen, the alkali metal and 
ammonium salt of an anion other than a halogen can also be used together. 

[0174] In this synthetic reaction, it is desirable to use alkali together in order to neutralize the hydrogen halide 
generated by the reaction. As alkali, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, etc. are 
mentioned. 

[0175] Reaction temperature is usually 30-200 degrees C, and is 60-180 degrees C preferably. Since side reaction 
will tend to occur if a reaction rate Is slow and exceeds 200 degrees C at less than 30 degrees C. it is not desirable. 
Although reaction time changes with reaction temperature, it is usually 2-20 hours. 

[0176] This synthetic approach does not limit at all the imidazolium salts used for this invention. Although the 
Imidazolium salt similar case used for this invention is shown below, these are the examples of representation also in 
consideration of the ease of handling, and. similariy do not limit the toner of this invention at all. 
[0177] 

[Formula 10] 
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<1) (2) (3) 




[01 78] 

[Formula 11] 
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(18) (19) 




(22) (23) 




(24) 

[0180] 
[Formula 13] 
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(31) (32) 

[01 81] Moreover, although the example of a polymer which has the imidazolium salts used for this invention as a 
configuration unit is shown below, this is an example of representation also in consideration of the ease of handling, 
and, similarly does not limit the toner of this invention at all. 
[0182] 

[Formula 14] 
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H3C-/-;lO^<^"2>*T HaC-f— ^N^N-(CH2)6-j-CH3 
\ Br- /„ \ ?03- y„ 



(33) 



H3C-[ ;N^N-(CH2)4-|-CH3 _ 

CH3COO" /n H3C-[ ;N^N-(CH2)4-4— CH3 

(35) V ^ ^ ■/ 



HsC^ yCH3 \ 



HaC-i ;NYN-(CH2)4i— CH3 H3C 



CH3 
CHaCOO- 
(37) 



/ ^ 






HaC-J ;N^N-(CH2)4-|-CH3 

BF4- /n 

(39) 



-N^N-(CH2)4-4— CH3 
Br- /„ 

(38) 



HaC-f ;N Y N-(CH2)4-|-CH3 

C17H39 /" 



CHaCOO- 
(40) 



[0183] 

[Formula 15] 
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C2H5-^N^N-(CH2)20(CH2)2+-C2Hs 

A 

(41) 



/ 



H3Q 




.CH3 



(42) 



-.N^N-(CH2)4-j- 
Br- In 
(43) 




-:;N^N-(CH2)4-j- 
(44) 



[0184] 

[Formula 16] 
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— [-;nC^n-(ch2)A- 

\ Br /n 



(45) 




-N^N-(CH2)4- 
(46) 




(47) 





;N<»^N-(CH2)4 



C17H 



17"35 



(48) 



/==\ 
-N^N-(CH2)4- 



OH 



C17H 



17"35 




(49) 



[0185] 

[Formula 17] 
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;N^N-(CH2)4 
(50) 







;N^N-(CH2)4- 
B(OH)4- 
C11H23 / n 

(51) 





T BF4- 

C17H35 / n 

(52) 

[0186] 

[Formula 18] 

/==\ 

T CH3C00- 

(53) 





(54) 

[0187] In this invention, in order to give a mold-release characteristic to a toner, it is desirable to make waxes 
contain. As these waxes, the melting point is desirable and it is good that it is [ 70-165-degree C ] 70-160 degrees 
C more preferably. Furthermore as these waxes, the wax of 1000 or less mPa-s is preferably used for the melt 
viscosity in 160 degrees C. The homopolymers or these copolymers of the olefin from which the location of 
branching alpha olefins the amount of [ the alpha olefin of a straight chain like paraffin wax. a micro crystallin wax. 
the Rscher Tropsch wax, a montan wax, ethylene and a propylene butene-1, a pentene -1. a hexene -1, a heptene 
1, octene -1, nonene -1 and decene -1 and ] tee is in an end as an example, and these partial saturation radicals 
differs are mentioned. In addition, an alcoholic wax. a fatty-acid wax, ester wax, and a natural wax are also used. 
[0188] Furthermore, the dehaturation wax which considered as the block copolymer by the vinyl system monomer, 
or gave graft denaturation. and the oxidation wax which performed oxidation treatment are stifFlcient. 
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[0189] Toner manufacture is faced these waxes, and they can also be beforehand added and mixed in a polymer 
component. In that case, the approach of mixing with a low-molecular polymer solution at the time of preparation of 
a polymer component, after carrying out the preliminary dissolution of a wax and the amount polymer of 
macromolecules at a solvent is desirable. The phase separation in a micro field is eased by this, re-condensation of 
the amount component of macromolecules is controlled, and a good distributed condition with a low-molecular 
polymer is also acquired. 

[0190] As for the addition of the above-mentioned wax. it is desirable that it is 0.5 - 10 mass section to the binding 
resin 100 mass section, and it is more desirable that It Is 1 - 8 mass section. In addition, two or more kinds of waxes 
may be used together, and you may add. 

[0191] The pigment or color with arbitration suitable as a coloring agent which can be used for the toner of this 
invention is mentioned For example, as a pigment, there are carbon black, aniline black, acetylene black, naphthol 
yellow. Hansa yellow, a rhodamine lake, an alizarin lake, red ocher. a copper phthalocyanine blue. Indanthrene blue, 
etc. In order to maintain the optical density of a fixing image, a complement uses these — having — the binding 
resin 100 mass section — receiving — Oil - 20 mass section — the addition of 0.2 - 10 mass section is preferably 
good. It is the same purpose and a color is used further, for example, an azo system color, an anthraquinone system 
color, a xanthene system color, and a methine system color — it is — the binding resin 100 mass section — 
receiving — 0.1 - 20 mass section — the addition of 0.3 - 10 mass section is preferably good. 
[0192] In the toner of this invention. It can also be used as a magnetic toner, using the magnetic substance as a 
coloring agent. 

[01 93] In the toner containing the polymer which has the binding resin. Imidazole salts, or imidazolium salts of this 
invention as a configuration unit, when it applies to the magnetic toner which contains the magnetic substance as a 
coloring agent, it is effective especially from the ability to control the lack from the toner particle of the magnetic 
substance. 

[0194] The reason which can control lack of the magnetic substance from this toner particle The secondary amine 
in the polymer which has Imidazole salts or Imidazolium salts as a configuration unit although not solved clearly, and 
the carboxyl group in binding resin, From the lack from the toner particle of a polymer which has the imidazole salts 
or imidazolium salts out of a toner particle as a configuration unit by the interaction with a glycidyl group, a hydroxyl 
group, or an acid-anhydride radical being controlled It is surmised that it is because the lack from the toner particle 
of the magnetic substance produced with the lack from the toner particle of a polymer which has these Imidazole 
salts or imidazolium salts as a configuration unit also comes to be controlled. 

[0195] What the alloy of a metal like magnetite, maghemlte, the ferrous-oxide; iron like a ferrite, cobalt, metals like 
nickel or these metals, aluminum and cobalt, copper, lead, magnesium, tin. zinc, antimony, beryllium, a bismuth, 
cadmium, calcium, manganese, a selenium, titanium, a tungsten, and vanadium as the magnetic substance used for 
this invention and its mixture are used, and contains a silicon element in the magnetic-substance front face or 
interior is desirable. 

[0196] As mean particle diameter of the magnetic substance. It is preferably good more preferably that It Is [ 0.05- 
1.0-micrometer / 0.1-0.6-mlcrometer ] 0.1-0.4 micrometers still more preferably. 

[01 97] the amount of the magnetic substance which a toner Is made to contain in this invention — the binding resin 
100 mass section — receiving — desirable — the 10 - 200 mass section — it is more preferably good the 20-170 
mass section and that it is the 30 - 1 50 mass section still more preferably. 

[0198] In the toner of this invention, it is desirable to carry out external addition of the silica impalpable powder 
because of electrification stability, development nature, a fluidity, and the improvement in endurance. 
[01 99] The specific surface area by the BET adsorption method by nitrogen adsorption Is desirable, and the silica 
impalpable powder used for this invention gives a more desirable result with the good thing of 50-400m2/g within 
the limits more than 30m2/g. It is good silica pulverized coal 0.01 - 8 mass sections, and to carry out 0.1-5 mass 
section use preferably to the toner 100 mass section. When sufficient fluidity and durable stability become is hard to 
be acquired when the silica pulverized coal content of a toner is under the 0.01 mass section and the silica 
impalpable powder content of a toner exceeds 8 mass sections. Isolation silica impalpable powder Increases and 
electrification of a toner tends to become unstable. ' 

[0200] The silica impalpable powder used for this Invention ts the processing agent like a silane compound and other 
organic silicon compounds which has a silicone varnish, various denaturation silicone varnishes, silicone oil, various 
denaturation silicone oil, a silane coupling agent, and a functional group for the purpose, such as hydrophobing and 
electrification nature control, if needed, or it is also desirable to use various processing agents together and to be 
processed. 

[0201] In the toner of this invention, other external additives may be added If needed. 

[0202] For example. It Is a resin particle, a non— subtlety particle, etc. which commit an elecbification adjuvant, a 
conductive grant agent, a fluid grant agent, a caking inhibitor, the release agent at the time of heat roller fixing, 
lubricant, an abrasive material, etc. 

[0203] For example, as lubricant. Teflon (trademark) powder, zinc stearate powder, and polyvinylidene fluoride 
powder are mentioned, and polyvinylidene fluoride powder is desirable especially. As an abrasive material, cerium 
oxide powder, silicon carbide powder, and strontium titanate powder are mentioned, and strontium tttanate powder is 
desirable especially. As a fluid grant agent, titanium oxide powder and aluminum oxide dust are mentioned, and a 
hydrophobic thing is desirable especially. As a conductive grant agent, carbon black powder, zinc oxide powder, 
antimony oxide powder, and tin-oxide powder are mentioned, furthermore, the white particle and black parb'cle of 



[JP. 2002-031917, A] 



25/34 ^— V 



reversed polarity — as a development disposition top agent — **** for small quantity — things are made. 
[0204] In order to produce the toner of this invention, binding resin, imidazollum salts, a coloring agent, and the need 
are accepted. The magnetic substance. A wax. a metal salt or a metal complex, a pigment or a color, and other 
additives After mixing enough with a Henschel mixer and the mixer like a ball mill, a heating roller, Melting kneading 
can be carried out using the heat kneading machine like a kneader and an extruder, after [ cooling solidification ] 
grinding and a classification can be performed, a desired additive can be further mixed enough with the mixer like a 
Henschel mixer if needed, and the toner of this invention can be obtained. 

[0205] As a mixer, for example, a Henschel mixer (Mitsui Mining Co., Ltd. make); super mixer (Kawata Mfg. make); 
RIBOKON (Okawara Mfg. Co.. Ltd. make); NAUTA mixer, A turbulizer, a SAIKURO mix (Hosokawa Micron CORP. 
make); spiral pin mixer (product made from Pacific Ocean machine ** Co.); A rhe DICE mixer (pine baud company 
make) is mentioned, as a kneading machine — KRC kneader (Kurimoto, Ltd. make); Bus KO - kneader (product made 
from Buss);TEM die pressing appearance machine (Toshiba Machine Co., Ltd. make);TEX 2 shaft kneading machine 
(Japan Steel Works. Ltd. make) :P CM kneading-machtne (Ikegai place company make); — 3 roll mills — A mixing roll 
mill, a kneader (the Inoue factory company make); A knee DEKKUSU (Mitsui Mining Co., Ltd make);MS type 
pressurized kneader, A Banbury mixer (Kobe Steel, Ltd. make) is mentioned. NIDARUDA (the Moriyama factory 
company make); as a grinder A counter jet mill, micron jet, an INOMAIZA (Hosokawa Micron CORP. make):IDS mold 
mill, A PJM jet pulverizer A turbo mill (turbo industrial company make) is mentioned. (Japanese pneumatic industrial 
company make); cross Jet mill (Kurimoto. Ltd. make); — Ur Max (Nisso Engineering Co., Ltd. make); SK Jet Ore 
Mill (Seishin Enterprise make); — KURIPU TRON (Kawasaki Heavy Industries, Ltd. make); — As a classifier, a 
KURASSHIRU, Micron Classy fire, and SUPEDIKKUKURASHI fire (Seishin Enterprise make); turbo KURASSHI fire 
(Nissin engineering company make); micron separator, TABOPU REXX (ATP), a TSP separator (Hosokawa Micron 
CORP. make); Elbow jet (Nittetsu Mining Co., Ltd. make). Dispersion separator (Japanese pneumatic industrial 
company make); as sieve equipment used in order to mention YM micro cut (the Yasukawa business-affairs 
company make) and to screen coarse grain etc. Ultrasonic (Koei Sangyo CO., LTD. make); A REZONA sheave, 
gyroscope shifter (TOKUJU CO., LTD.); — BAIBURA sonic system (Dalton Corp. make); SONIKURIN(Sintokogio. Ltd. 
make); — turbo screener (turbo industrial company make); — micro shifter (Makino industrial company make); — a 
circular oscillating sieve is mentioned. 

[0206] Weighted mean particle size is desirable and. as for the toner of this Invention, it is good that it is [ 3-10- 
micrometer ] 4-9 micrometers more preferably. When it Is lacking in durable stability and high image concentration is 
hard to be obtained, when the weighted mean particle size of a toner is less than 3 micrometers, and it becomes 
easy to generate fogging and the weighted mean particle size of a toner exceeds 10 micrometers, a high definition 
image is hard to be .obtained and toner consumption also increases. 

[0207] Although weighted mean particle size of a toner is performed using a Coulter counter TA-II mold (coal tar 
company make), It is also possible to use a coal tar multi-slzer (coal tar company make). The electrolytic solution 
prepares a NaCI water solution 1% using the 1st class sodium chloride. For example. ISOTON R-H (made in coal tar 
scientific Japan) can be used, as a measuring method — the inside of 100-1 50ml of said electrolysis water solutions 
— as a dispersant — a surface active agent — 0.1 -5ml of alkylbenzene sulfonates is added preferably, and 2-20mg 
of test portions is added further. It computed a volume Integral cloth and number distribution by the electrolytic 
solution which suspended the sample having performed distributed processing for about 1 - 3 minutes by the 
ultrasonic disperser, and having measured the volume of a toner 2.00 micrometers or more, and the number with 
said measuring device, using 100-mlcrometer aperture as ah aperture. And it asked for the weighted mean particle 
size (D4; let the median of each channel be the central value for every channel, respectively) of the weight criteria 
searched for from the volume integral cloth concerning this invention. 

[0208] As a channel, 13 less than 2.00-2.52 micrometers; less than 2.52-3.17 micrometers; less than 3.17-4.00 
micrometers; less than 4.00-5.04 micrometers; less than 5.04-6.35 micrometers; less than 6.35-8.00 micrometers; 
less than 8.00-10.08 micrometers; less than 10.08-12.70 micrometers; less than 12.70-16.00 micrometers; less than 
16.00-20.20 micrometers; less than 20.20-25.40 micrometers; less than 25.40-32.00 micrometers; less than 32.00- 
40.30 micrometers channels are used. 

[0209] Next, the configuration of the development sleeve which is the developer support used for the image 
formation approach of this invention is illustrated and explained to drawing 1 . 

[0210] The sleeve which is the developer support used for this invention Is formed at least with the ingredient with 
which a front face contains resin. It has the enveloping layer (resin layer) which Is the cylindrical sleeve specifically 
formed with the ingredient containing resin, or covers a cylindrical base and this base front face. This enveloping 
layer 1 contains the conductive matter 2. a bulking agent 3. and solid lubricant 5 grade depending on binding resin 4 
and the case, and is covered on the cylindrical base 6. When the conductive matter 2 contains, since an enveloping 
layer 1 has conductivity, it can prevent superfluous electrification of a toner. When the bulking agent 3 contains, 
wear of this enveloping layer 1 by the toner is prevented, and electrification of a toner can also be further controlled 
suitably by the electrification grant nature of a bulking agent 3. When a solid lubricant 5 contains, the mold-release 
characteristic of a toner and a sleeve improves and, as a result, the welding to the sleeve top of a toner can be 
prevented. As a cylindrical base in the case of forming the enveloping layer containing resin, it is formed with a 
metal, an alloy, metallic compounds, a ceramic, and resin. 

[021 1] In the sleeve of this invention, when making an enveloping layer contain the conductive matter, the volume 
resistivity of this enveloping layer is desirable, and it is desirable that they are 1 03 or less ohm-cm more preferably 
106 or less ohm-cm. When the volume resistivity of an enveloping layer exceeds 106 ohm-cm. it becomes easy to 
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generate the charge up of a toner, and becomes easy to cause generating of a blotch, and degradation of a 
development property. 

[021 2] As for the surface roughness of this enveloping layer, it is desirable that it is in the range of 0.2-3.5 . 
micrometers by the JIS center line average of roughness height (Ra). By less than 0.2 micrometers, the amount of 
electrifications of the toner near the sleeve becomes [ Ra ] high too much, and it is drawn by the toner on a sleeve 
according to the reflection force, and a new toner cannot receive electrification grant from a sleeve, but becomes 
inadequate [ development nature ]. If Ra exceeds 3.5 micrometers, the amount of toner coats on a sleeve increases 
too much, and amount of electrifications with a sufficient toner cannot be obtained, and it will become uneven 
electrification, and will become the fall of image concentration, and the cause of concentration nonuniformity. 
[0213] Next, each Ingredient which constitutes this enveloping layer 1 is explained. 

[0214] In drawing 1 . aluminum, copper, nickel and the metal fine-particles; antimony oxide like sliver, indium oxide 
and the metallic-oxide; carbon fiber like the tin oxide, carbon black, and the carbon allotrope like graphite are 
mentioned as conductive matter 2. for example. Among these, especially carbon black is excellent in electrical 
conductivity, polymeric materials are filled up with it, and since conductivity can be given, or it is control of an 
addition and can obtain the conductivity of arbitration to some extent, it is used suitably. 1 micrometer or less of 
0.01 micrometers - 0.8 micrometers things of the number mean particle diameter of the carbon black used for this 
invention is preferably good. It is hard coming to control the volume resistivity of an enveloping layer and is not 
desirable when the number mean particle diameter of carbon black exceeds 1 micrometer. 

[0215] As amount of the conductive matter used, it is the 0.1 - 300 mass section preferably to the binding resin 100 
mass section, and it is good that it is the 1-100 mass section more preferably. 

[0216] As a bulking agent 3, the negative electrification nature electric charge control agent for toners better known 
than before or a positive electrification nature electric charge control agent may be added. As other matter, for 
example An alumina, asbestos, a glass fiber, A calcium carbonate, a magnesium carbonate, a barium carbonate, a 
barium sulfate. The inorganic compound like a silica and a calcium silicate; Phenol resin, an epoxy resin. Melamine 
resin, silicone resin, PMMA, the terpolymer of methacrylate (for example, polystyrene / n-butyi methacrylate / 
silane terpolymer), A styrene-butadiene system copolymer and PORIKA prow lactone; A PORIKA prow lactam, 
Polyvinyl pyridine, the nitrogen-containing compound like a polyamide; Polyvinylidene fluoride, A polyvinyl chloride, 
polytetrafluoroethylene, polychlorotrifluoroethylene resin, A perfluoro-alkoxy trifluoro ethylene-tetra-full OROTORI 
ethylene copolymer. The polymer like a hexafluoropropylene-tetrafluoroethylene copolymer and a 
trifluorochloroethylene-vinyl chloride copolymer halogenated highly; in addition to this, a polycarbonate and 
polyester are mentioned. Among these, since a silica and an alumina have an electrification controllability over the 
hardness and the toner of itself, they are used preferably. ■> 

[0217] As amount of the bulking agent used, it is preferably good to the binding resin 100 mass section the 0.1 - 
500 mass section and that it is the 1 - 200 mass section more preferably. 

[0218] As a solid lubricant 5, molybdenum disulfide, silicon nitride, graphite, fluoride graphite, silver-selenium-ized 
niobium, calcium chloride-graphite, and talc are mentioned, for example. Among these, graphite decreases the toner 
which has conductivity with lubricity and has a too expensive charge, and is suitably used from there being work 
which gives the suitable amount of electrifications for development 

[0219] As^amount of the solid lubricant used, it is the 0.1 - 300 mass section preferably to the binding resin 100 
mass section, and it is good that it is the 1 - 1 50 mass section more preferably. 

[0220] As binding resin 4 with which the conductive matter 2, a bulking agent 3, and a solid lubricant 5 are 
distributed depending on the case, well-known resin, such as phenol system resin, epoxy system resin, polyamide 
system resin, polyester system resin, polycarbonate system resin, polyolefine system resin, silicone system resin, 
fluororesin, styrene resin, and acrylic resin, is used,. Especially the resin of thermosetting or a photoresist is 
desirable. 

[0221] In order to expose the conductive matter or bulking agent, and solid lubricant in the enveloping layer oh the 
front face of a sleeve In this invention suitable for a front face, or in order to carry out data smoothing of the front 
face and to make a uniform concavo-convex front face, it is possible by carrying out data smoothing of the front 
face with means, such as the below-mentioned polishing processing, to give the still more desirable engine 
performance. Effectiveness is In the start of the vertical stripe phenomenon especially generated in solid black or a 
halftone image, or early image concentration, and especially the effectiveness under high-humidity /temperature Is 
large. 

[0222] In this invention, while an example of data smoothing of a sleeve is shown in drawing 2 . an operation is 
explained. In drawing 2 (A), this enveloping layer (resin layer) 501 contains a solid lubricant 502. the conductive 
matter 503, a bulking agent 504, and binding resin 505, and is covered on the cylindrical base 506. Since 
homogeneity can be made to the surface irregularity of a sleeve by performing polishing processing with the band- 
like abrasives to which the felt and an abrasive grain adhered this as shown in drawjng 2 (B), the amount of toner 
coats on a sleeve equalizes, and only the toner which, as a result, received frictional electrification with a sleeve 
comes to be conveyed to a development field. Therefore, it is thought that the above-mentioned effectiveness is 
acquired. 

[0223] Even after performing data smoothing as mentioned above, a coat layer front face is JIS. B In Ra in 0601, it 
is good to hold the irregularity of the range of 0.2-3.5 micrometers preferably, and it is about 0.3-2.5 micrometers 
more preferably. The reason is the same as that of the above. 

[0224] Next, the development approach by which the development sleeve which is the developer support of this 
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invention is incorporated is explained. 

[0225] In drawing 3 . the image supporter 7 which supports the electrostatic latent image formed of the well-known 
process, for example, an electrophotography photoconductor drum, rotates a developer XI in the direction of arrow- 
head B. The development sleeve 14 as developer support conveys the magnetic toner 10 in the development 
section D which the development sleeve 1 4 and the photoconductor drum 7 countered by supporting the magnetic 
toner 10 as a 1 component magnetism developer supplied from the hopper 9. and rotating to the arrow-head A 
approach. In the development sleeve 14. in order to attract and hold the magnetic toner 10 magnetically on the 
development sleeve 14, the magnet 11 is arranged. By friction with the development sleeve 14. the magnetic toner 
10 obtains the frictional electrification charge in which development of the electrostatic latent image on a 
photoconductor drum 7 is possible. 

[0226] In order to regulate the thickness of the magnetic toner 10 conveyed by the development section D, the 
regulation blade 8 which consists of a ferromagnetic metal has hung from the hopper 9 so that it may have gap 
width efface of about 200-300 micrometers from the front face of the development sleeve 14 and the development 
sleeve 14 may be attended. When the line of magnetic force from the magnetic pole N1 of a magnet 11 focuses on a 
blade 8, the thin layer (developer layer) of the magnetic toner 10 is formed on the development sleeve 14. A 
nonmagnetic blade can also be used as a blade 8. 

[0227] As for the thickness of the thin layer of the magnetic toner 10 formed on the development sleeve 14, it is 
desirable that it is still thinner than the least interval between the development sleeves 1 4 and photoconductor 
drums 7 in the development section D. Especially this invention is effective in the developer, i.e., the non-contact 
mold developer, of the method which develops an electrostatic latent image by such toner thin layer. However, in 
the development section, this invention is applicable to the developer whose thickness of a toner layer is the 
thickness more than the least interval between the development sleeve 14 and a photoconductor drum 7, i.e., a 
contact mold developer. 

[0228] In order to avoid ^M^ie* of explanation, in the following explanation, a non-contact mold. developer is taken for 
an example, and is performed. 

[0229] In order to make the magnetic toner 10 which is the 1 component magnetism developer supported by this fly. 
development bias voltage is impressed to the above-mentioned development sleeve 14 according to a power source 
15. When using direct current voltage as this development bias voltage, it is desirable that the electrical potential 
difference of the value between the potential of the image section (field visualized by the magnetic toner 1 0 
adhering) of an electrostatic latent image and the potential of a background is impressed to the development sleeve 
14. On the other hand, in order to raise the concentration of a development image or to improve gradation nature, 
alternation bias voltage may be impressed to the development sleeve 14, and the oscillating electric field which the 
sense reverses by turns in the development section D may be formed. In this case, it is desirable to impress the 
alternation bias voltage superimposed on the direct-current- voltage component which has a value between the 
potential of the above-mentioned image section and the potential of a background to the development sleeve 14. 
[0230] In the so-called normal development which a toner is made to adhere to the high potential section of an 
electrostatic latent image which has the high potential section and the low voltage section, and is visualized, the 
toner charged in the polarity of an electrostatic latent image and reversed polarity is used, and a toner uses the 
toner charged to the polarity of an electrostatic latent image, and like-pole nature in the so-called reversal 
development which a toner is made to adhere to the low voltage section of an electrostatic latent image, and is 
visualized on the other hand. In addition, high potential and low voltage are the expressions of the potential 
difference by the absolute value. Anyway, the magnetic toner 10 is charged in the polarity for developing an 
electrostatic latent image by friction with the development sleeve 1 4. 
[0231] Drawing 4 is the block diagram showing other operation gestalten of this invention. 

[0232] In the developer X2 of drawing'4 , it is the description to use the elastic plates 17, such as an ingredient 
which has metal elasticity, such as an ingredient which has the rubber elasticity of polyurethane rubber, silicone 
mbber, etc. or phosphor bronze, and stainless steel, and to carry out the pressure welding of this elastic plate 17 to 
the development sleeve 14 as a member which regulates the thickness of the magnetic toner 10 on the 
development sleeve 14. In such a developer, a still thinner toner layer can be formed on the development sleeve 8. 
The same sign as the developer XI which showed the configuration of others of the developer X2 of drawjng 4 to 
drawing 3 , and the sign given [ in / it is fundamentally the same and / drawing 4 ] to drayying 3 shows the same 
member. 

[0233] In order that a developer as shown in draw ing 4 which forms a toner layer on the development sleeve 14 as 
mentioned above may rub a toner on the development sleeve 14 with an elastic plate 17, the amount of fnctional 
electrifications of a toner also increases and improvement in image concentration is achieved. The developer using 
such an elastic plate is used in nonmagnetic monocomponent toner 

[0234] Next, an example of the image formation approach which has contact electrification / imprint method used 
by this invention is explained based on the outline block diagram of d rawin g 5 . 

[0235] 801 is the photo conductor of a rotating-drum mold, and rotates with a predetermined peripheral velocity 
(process speed) clockwise on a drawing. 802 is an electrification roller, and the pressure welding of it is carried out 
to the 801st page of a photo conductor with thrust, and it carries out follower rotation with rotation of a photo 
conductor 801. 803 is the electrification bias current V2 for impressing an electrical potential difference to the 
electrification roller 802. and the front face of a photo conductor 801 is charged in predetermined polarity and 
potential by bias being impressed to the electrification roller 802. Subsequently, an electrostatic-charge image is 
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formed of the image exposure 804, and sequential visualization is carried out as a toner image by the development 
means 805. 

[0236] Bias VI is impressed to the development sleeve which constitutes the development means 805 from the bias 
impression means 813. Electrostatic image transfer of the toner image formed on the latent-image supporter of 
development is carried out to the imprint material 808 by contact Imprint means 806 by which the imprint bias V3 
was impressed, and heating pressurlzatlon fixing of the toner image on imprint material is carried out by the heating 
pressurization means 81 1. In the 801st page of the photo conductor after a toner image imprint, a clarification side 
is formed with the cleaning equipment 809 possessing the elastic cleaning blade which carried out the pressure 
welding of the adhesion contaminants, such as the Imprint remaining toner, to the photo conductor 801 in the 
direction of a counter, electricity is further discharged by the electric discharge aligner 810, and an Image Is formed 
repeatedly. 

[0237] Although explained like the above as a primary electrification means, using the electrification roller 802 as a 
contact electrification means, the contact electrification means like an electrification blade and an electrification 
brush may be used, and a further non-contact corona-electrical-charging means may be used. When lessening 
generating of the ozone by electrification, the contact electrification means is more desirable. Although explained 
like the above, using the Imprint roller 806 as an imprint means, the contact electrification means like an imprint 
blade may be used, and a further non-contact corona-transfer means may be used. When lessening generating of 
the ozone by imprint also here, the contact electrification means is more desirable. 
[0238] 

[Example] Hereafter, although this invention is explained in more detail with a concrete example, this Invention is not 

limited to these at all. 

[0239] 

The <example A-1 of manufacture of carboxyl group content vinyl resin>, and styrene 79 mass sections and acrylic- 
acid n-butyl 20 mass sections and a methacrylic acid One mass section and di-t-butyl peroxide After nitrogen's 
having fully permuted the inside of a container and carrying out a temperature up to 120 degrees C, agitating the 
xylene 200 mass section for 2 mass sections above-mentioned each component within 4 opening flask, It was 
dropped over 4 hours. Furthermore, the polymerization was completed under xylene reflux and distillation removal of 
the solvent was carried out under reduced pressure. Thus, the obtained resin is set to A-1. 
[0240] The physical properties of this resin A-1 were Mn=5,600, Mw=41,000. Tg=59 degree-C. Av=6.4. and THF 
insoluble matter =0 mass %. 
[0241] 

The <example A-2 of manufacture of carboxyl group content vinyl resin>, and styrene 78 mass sections and acrylic- 
acid n-butyl 20 mass sections and an acrylic acid Two mass, sections and di-t-butyl peroxide Resin A-2 was 
obtained like the example A-1 of manufacture except having changed into 2 mass sections above-mentioned each 
component The physical properties of this resin A-2 were Mn=4,800. Mw=45.000, Tg=60 degree-C, Av=l 5.5. and 
THF Insoluble matter =0 mass %. 
[0242] 

The <example A-3 of manufacture of carboxyl group content vinyl resln>, and styrene 75 mass sections and acrylic- 
acid n-butyl 19 mass sections and a METAKURO yloxy ethyl succinic acid Six mass sections and di-t-butyl 
peroxide Resin A-3 was obtained like the example A-1 of manufacture except having changed Into 2 mass sections 
above-mentioned each component. The physical properties of this resin A-3 were Mn=6.100. Mw=37.000. Tg=58 
degree-C. Av=28.9, and THF insoluble matter =0 mass %. 
[0243] 

The <example A-4 of manufacture of carboxyl group content vinyl resin>, and styrene 79 mass sections and acrylic- 
acid n-butyl 20 mass sections and malelc-acid monobutyl One mass section and di-t-butyl peroxide Resin A-4 was 
obtained like the example A-1 of manufacture except having changed into 2 mass sections above-mentioned each 
component. The physical properties of this resin A-4 were Mn=7,200, Mw=39,000, Tg=58 degree-C. Av=3.2. and THF 
insoluble matter =0 mass %. 
[0244] 

The <example A-5 of manufacture of carboxyl group content vinyl resln>. and styrene 74 mass sections and acrylic- 
acid n-butyl 18 mass sections and an acrylic acid Seven mass sections and di-t-butyl peroxide Resin A-5 was 
obtained like the example A-1 of manufacture except having changed Into 2 mass sections above-mentioned each 
component. The physical properties of this resin A-5 were Mn=5.200, Mw=44,000. Tg=58 degree-C, Av=54.3, and 
THF insoluble matter =0 mass %. 
[0245] 

The <example A-6 of manufacture of vinyl resin>, and styrene 80 mass sections and acrylic-acid n-butyl 20 mass 
sections and di-t-butyl peroxide Resin A-6 was obtained like the example A-1 of manufacture except having 
changed into 2 mass sections above-mentioned each component. The physical properties of this resin A-6 were 
Mn=6,300. Mw=46.000, Tg=58 degree-C. Av=0.0. and THF insoluble matter =0 mass %. 
[0246] 

The <example A-7 of manufacture of carboxyl group content resin>, and styrene The 79.8 mass sections and 
acrylic-acid n-butyl 20 mass sections and maleic-acid monobutyl The 0.2 mass section and di-t-butyl peroxide 
Resin A-7 was obtained like the example A-1 of manufacture except having changed into 2 mass sections above- 
mentioned each component. The physical properties of this resin A-7 were Mn=7.100. Mw=39.000. Tg=58 degree-C. 
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Av=0.6, and THF insoluble matter =0 mass %. 

[0247] The physical properties of these carboxyl group content vinyl resin were summarized in Table 1. 
[0248] 

The <example B-1 of manufacture of glycidyl group content vinyl resin>, and styrene 80 mass sections and acrylic- 
acid n-butyl 18 mass sections and glycidyl methacrylate Two mass sections and di-t-butyl peroxide After nitrogen's 
having fully permuted the inside of a container and carrying out a temperature up to 120 degrees C, agitating the 
xylene 200 mass section for 5 mass sections above-mentioned each component within 4 opening flask, it was 
dropped over 4 hours. Furthermore, the polymerization was completed under after xylene reflux and distillation 
removal of the solvent was carried out under reduced pressure. Thus, the obtained resin is set to B-1. 
[0249] The physical properties of this resin B-1 were Mw=28.000. epoxy value =0.14 eq/kg. and THF insoluble 
matter =0 mass %. 
[0250] 

The <example B-2 of manufacture of glycidyl group content vinyl resin>, and styrene 78 mass sections and acrylic- 
acid n-butyl 18 mass sections and glycidyl methacrylate Four mass sections and di-t-butyl peroxide Resin B-2 was 
obtained like the example B-1 of manufacture except having changed into 5 mass sections above-mentioned each 
component. The physical properties of this resin B-2 were Mw=22.000. epoxy value =0.28 eq/kg, and THF insoluble 
matter =0 mass %. 
[0251] 

The <example B-3 of manufacture of glycidyl group content vinyl resin>, and styrene 74 mass sections and acrylic- 
acid n-butyl 18 mass sections and glycidyl methacrylate Eight mass sections and di-t-butyl peroxide Resin B-3 was 
obtained like the example B-1 of manufacture except having changed into 5 mass sections above-mentioned each 
component. The physical properties of this resin B-3 were Mw=26.000. epoxy value =0.56 eq/kg. and THF insoluble 
matter =0 mass %. 
[0252] 

The <example B-4 of manufacture of glycidyl group content vinyl resin>, and styrene 66 mass sections and acrylic- 
acid n-butyl 18 mass sections and glycidyl methacrylate 16 mass sections and di-t-butyl peroxide Resin B-4 was 
obtained like the example B-1 of manufacture except having changed into 5 mass sections above-mentioned each 
component. The physical properties of this resin B-4 were Mw=20.000« epoxy value =1.13 eq/kg. and THF insoluble 
matter =0 mass %. ^ - 

[0253] The physical properties of these glycidyl group content vinyl resin were summarized in Table 2. 

[0254] 

[Table 1] 
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[0255] 
[Table 2] 
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[0256] 

<ExampIe 1 of development sleeve manufacture> Phenol resin intermediate field The 125 mass sections Carbon 
black Five mass sections Crystalline graphite 45 mass sections Methanol 41 mass sections Isopropyl alcohol The 
methanol solution of a 284 mass section phenol resin intermediate product was diluted with isopropyl alcohol (IPA), 
carbon black and crystalline graphite were added, and the sand mill using a glass bead distributed. Next, coating of a 
resin layer was performed on the sleeve using this coating. 

[0257] As a development sleeve, polish processing of the front face of stainless steel cylinder tubing with an outer 
diameter [ of 20mm ] and a thickness of 0.8mm was carried out, the deflection of cylinder tubing made it 1 0 
micrometers or less with Rz notation, surface roughness made it 4 micrometers or less, and it used. The above- 
mentioned coating was applied masking at the vertical edge and dropping a spray gun with constant speed, while 
standing this sleeve perpendiculariy and making it rotate with constant speed. The masking width of face of sleeve 
both ends was set as 3mm. After carrying out desiccation hardening of this for 20 minutes at 160 degrees C with a 
drying furnace, 39. 2N (4kgf) pressed the band-like felt against the resin coat sleeve front face, it was made to carry 
out rubbing with a load, surface polishing processing was performed, and the uniform resin content layer coat sleeve 
of thickness was obtained. ^ 
[0258] 0.86 micrometers and a volume resistivity were 2H. when 1 0 micrometers and surface roughness Ra are 4 
ohm-cm in a six-point average and the thickness of this resin content layer measured the pencil degree of hardness 
further. The magnet was inserted in this sleeve, the flange was attached in both ends, and it considered as the 
development sleeve 1 . 

[0259] As a <example 2 of development sleeve manufacture> development sleeve Polish processing of the front 
face of stainless steel cylinder tubing with an outer diameter [ of 20mm ] and a thickness of 0.8mm is carried out. 
What the deflection of cylinder tubing set to 1 0 micrometers or less with Rz notation, and surface roughness set to 

4 micrometers or less was masked at the vertical edge, and the blasting machine performed blasting processing by 
blasting ** of 0.392MPa (4.0 kgf/cm2) using the indeterminate form alumina abrasive grain (#300). The masking 
width of face of sleeve both ends was set as 3mm. Surface roughness Ra of this blasting processing sleeve was 1.12 
micrometers in the six-point average. The magnet was inserted in this sleeve, the flange was attached in both ends, 
and it considered as the development sleeve 2. 

[0260] 
[Example 1] 

' Binding resin A-1 95 mass sections and binding resin B-3 Five mass sections and magnetite 90 mass sections 
(octahedron, the mean particle diameter of 0.22 micrometers, BET=7.9m2/g, silicon content 0.35 mass %. 

sigmas=84.5Am2/kg, sigmar=10.9Am2/kg) 

- Polyethylene wax Example of a compound of 4 mass sections and imidazolium salts (1) After fully front-mixing the 

5 mass sections above-mentioned ingredient with a Henschel mixer, melting kneading was carried out with the 2 
shaft kneading extruder set as 1 50 degrees 0. After cooling the obtained kneading object and carrying out coarse 
grinding by the cutter mill, it pulverized using the pulverizer using a jet stream, and the obtained pulverizing object 
was further classified with the pneumatic elutriation machine, and classification pulverized coal (toner particle) with 
a weight mean diameter of 7.5 micrometers was obtained. 

[0261] Although the binding resin A-1 of a raw material and the THF insoluble matter of B-3 were 0 mass %s. when 
the carboxyl group and the glycrdyl group reacted, the bridge formation component generated them and THF 
insoluble matter was generating them 10.8% in the binding component of a toner. 

[0262] The hydrophobic silica 0.8 mass section processed in the amino denaturation silicone oil (viscosity 70mm2/s 
in the amine equivalent of 830 or 25 degrees C) 17 mass section per [ which was manufactured with dry process ] 
silica pulverized coal (BET specific surface area200m2/g) 100 mass section was added to the obtained classification 
pulverized coal 1 00 mass section, it mixed with the Henschel mixer, and the sieve and the toner 1 were obtained in 
the mesh of 1 50 micrometers of openings. The physical properties of this toner were shown in Table 2. 
[0263] Each evaluation trial shown below was performed about the obtained toner 1. 

[0264] Offset [-proof ] nature evaluation trial: The fixing assembly of the commercial copying machine NP6035 
(Canon [. Inc. ], Inc. make) was removed to the exterior, and it operated also out of the copying machine, and a 
setup of fixing roller temperature to arbitration was enabled, and offset-proof nature was evaluated by ****(ing) a 
non-established image using the external fixing assembly which converted process speed so that it might become 
50 mm/sec. On the occasion of evaluation, the temperature of a fixing roller was set as 230 degrees C, the situation 
of offset was observed, and it evaluated based on the following valuation basis (evaluation environment: ordinary 
temperature/normal relative humidity (23 degrees C / 60%RH)). 
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[0265] Offset rank O (A) O as which offset is not regarded at all (good) x as which pole small offset is regarded 
(improper) [0266] which offset generates Fixable evaluation trial: The process speed of the above-mentioned 
external fixing assembly was set as 200 mm/sec. temperature control was carried out at intervals of 5 degrees C in 
the 1 20-'200-degree C temperature requirement, five round trip rubbing of the image obtained by establishing a non- 
established image at each temperature was carried out in the SHIRUBON paper to which the load of 4.9kPa(s) was 
applied, and the point that the image concentration decreasing rate before and behind rubbing became 10% or less 
was made into fixing initiation temperature. It excels in fixable. so that this temperature is low (evaluation 
environment ordinary temperature/normal relative humidity (23 degrees C / 60%RH)). The transfer paper examined 
by forming an image in a wire side (coarse field of paper) using 64g[/m ] 2 paper. 

[0267] Blocking [-proof ] evaluation trial: Toner 20g was put into 100ml Pori Kapp, it was left for three days with the 
50-degree C thermostat and visual evaluation of the subsequent toner condition was carried out 
[0268] Blocking-proof rank O (A) An aggregate is O (good) which is being [ nothing ] and carrying out dry one. Ah 
aggregate is ** (good) which collapses easily although it sees somewhat An aggregate is x (improper) which will 
collapse if it shakes although it sees. [0269] which can hold an aggregate and does not collapse easily Image 
evaluation trial : NP6035 (Canon [, Inc. ], Inc. make) of marketing is used. Exchange a development sleeve for the 
example 1 of development sleeve manufacture of this invention, and it copies 20,000 alphabetic character images of 
6% of image ratios to the bottom of ordinary temperature / ordinary temperature environment The 10.000 
alphabetic character images copy of 6% of image ratios was performed, respectively to the bottom of ordinary 
temperature / damp environment and an elevated temperature/high-humldity environment, and image evaluation of 
image concentration, fogging, poor cleaning, the image dirt accompanying welding, etc. was performed, moreover, 
visual evaluation of the fixing section was carried out, and it classified into the rank which shows contamination level 
below (evaluation environmental: — ordinary temperature/ordinary temperature (23 degrees C / 60%RH), ordinary 
temperature / damp (23-degree-C / 5%RH) and elevated-temperature/ — highly humid (32.5 degrees C / 80%RH)). 
[0270] The average which measured the ten solid black image sections using the "Macbeth reflection density 
meter" (made in Macbeth) estimated image concentration. 

[0271] Using the "reflection density meter" (Tokyo Denshoku technical pin center.large company make), fogging 
measured the reflection density (ds) of the transfer paper after copying the average value (Dr) of ten points and 
solid white image of the reflection density of the transfer paper before image formation, and made the difference 
(Ds-Dr) the fogging value. 
[0272] 

image dirt rank O (good) ** (good) which is not generated at all a pole — x (Improper) which slight punctate and 
linear contamination occurs and repeats generating/disappearance [0273] which dirt is generated and does not 
disappear 

Fixing member dirt rank O (A) ***s|c********o (good) Although It is polluting a little, it is satisfactory ** (good). For 
the image dirt by contamination, the case where poor separation occurs although It does not generate is **. **x 
(improper) [0274] which the image dirt by contamination generates Moreover, under ordinary temperature / ordinary 
temperature (23-degree-C / 60%RH) environment a part of development sleeve front face after copying 20,000 
alphabetic character images of 6% of image ratios was wiped off to clarification by ethanol, the solid black image was 
again printed using this development sleeve, the Image concentration of the solid black image before and behind 
ethanol cleaning was measured, and sleeve contamination was evaluated based on the following valuation basis 
by computing that difference. 

[0275] Sleeve contamination rank O (A) Less than [ delta0.03 ] O (good) deltaO.O3-delta0.1O'Me (good) deltaO.10- 
delta0.20x (improper) Thing exceeding delta 0.20 [0276] Sleeve coat nature evaluation trial : It copies 10,000 
alphabetic character images of 6% of image ratios to the bottom of ordinary temperature / ordinary temperature 
environment further. After copying 5.000 alphabetic character images of 6% of image ratios under each environment 
under ordinary temperature / damp environment and an elevated temperature/high-humidity environment, the toner 
coat condition on a development sleeve was viewed, and the generating condition of a blotch estimated the coat 
nature of a sleeve based on the following valuation bases (evaluation environmental: — ordinary * 
temperature/ordinary temperature (23 degrees C / 60%RH). ordinary temperature / damp (23-degree-C / 5%RH) 
and elevated-temperature/ — highly humid (32.5 degrees C / 80%RH)). 
[0277] 

Blotch rank O (A) O which the blotch has not generated at all (good) ** which the blotch has generated slightly at 
the sleeve edge (good) x which does not influence an image although the blotch is carrying out pole small generating 
(improper) [0278] in which the blotch has occurred cleariy and influences an image Each of these evaluation results 
were summarized in Table 3. ' 

[0279] The example of manufacture of the example of a polymer (48) which has [example 2] imidazollum salts as a 
configuration unit The polymerization of the styrene 794 mass section, the butyl acrylate 160 mass section, and the 
chloro methyl styrene 46 mass section was carried out having used the bottom azoblsisobutyronitril of the boiling 
point In toluene 30 mass section as the initiator, subsequently desolventization was carried out and the styrene 
resin C-1 which has the halo methyl of number average molecular weight (Mn) 6000 and weight average molecular 
weight (Mw) 1 7000 was obtained. 

[0280] The 128 mass sections, the heptadecyl benzimidazole 125 mass section, the 1,4-dibromobutane 68 mass 
section, and the sodium carbonate 18 mass section were reacted under reflux at 80 degrees G in dimethylformamlde 
(DMF) for 4 hours for 2 hours in the styrene resin C-1 which has a halo methyl group. Subsequently, the benzyl 
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chloride 5 mass section was added and It flowed back for 4 hours. The resultant was thrown in after reaction 
termination, agitating the p^oluenesulfontc-acid 205 mass section by the homomixer in the water solution which 
dissolved in the water 2000 mass section. Water washed precipitate, and it filtered, and dried and the graft polymer 
D-1 was obtained. Since the chemical shift value of carbon peculiar to an imidazole ring was seen near 136 ppm and 
near 122 ppm as TSM criteria and that peak intensity became the relation of 1:2 about this graft copolymer D~l 
when NMR measurement was performed on the conditions shown below, it checked that the unit of the imidazollum 
salts shown in the general formula (2) existed in this graft copolymer D-l. Let this be the example of a polymer (48) 
which has the imidazolium salts of this invention as a configuration unit. 

[0281] <NMR measurement> measuring device: FT NMR equipment JNM-EX400 (JEOL Co., Ltd, make) 
test-frequency: — 400MHz pulse condition: — 5.0-microsecond data point — 32768 time delay: — 25sec 
frequency range: — count of 10500Hz addition: — 16 times measurement temperature: — 40-degree-C sample : 
200mg of test portions is paid to a phiSmm sample tube. CDCI3 (TMSO.05%) is added as a solvent, it is made to 
dissolve within a 40-degree C incubator, and this is adjusted. 

[0282] In the example 1, the toner 2 was obtained like the example 1 except changing the example of a compound of 
imidazollum salts (1) Into the example of a polymer (48) acquired in the above-mentioned example of manufacture. 
The same evaluation of each as an example 1 was performed to this toner 2. Toner physical properties and an 
evaluation result were summarized in Table 3. 

[0283] Toners 3-15 were obtained like the example 1 except using the binding resin shown in the [examples 3-15] 
table 3 and the compound of Imidazolium salts, or the polymer which has imidazolium salts as a configuration unit. 
The same evaluation of each as an example 1 was performed to these toners 3-15. Toner physical properties and an 
evaluation result were summarized In Table 3. 

[0284] The toners 16-17 with a weight mean diameter of 7.5 micrometers were obtained like the example 1 except 
using the compound of the binding resin shown in the [examples 1-2 of comparison] table 3, and imidazollum salts. 
The same evaluation of each as an example 1 was performed to these toners 16-17. Toner physical properties and 
an evaluation result were summarized in Table 3. 
[0285] 

[The example 3 of a comparison] 

- Binding resin A-1 J95 mass sections and binding resin B-3 Five mass sections and magnetite 90 mass sections 
(octahedron, the mean particle diameter of 0.22 micrometers, BET=7.9m2/g, silicon content 0.35 mass %, 
sigmas=84.5Am2/kg, sigmar=10.9Am2/kg) 

- Low ****** polypropylene wax (melting point of 130 degrees C) Four mass sections and NIgrosine compound 
After fully front-mixing the 2 mass sections above-mentioned ingredient with a Henschel mixer, the toner 1 8 with a 
weight mean diameter of 7.5 micrometers was obtained like the example 1. The same evaluation of each as an 
example 1 was performed to this toner 1 8. Toner physical properties and an evaluation result were summarized in 
Table 3. 

[0286] In the Image evaluation trial performed in the [examples 16-30] examples 1-15, the image evaluation trial of 
toners 1-15 was similarly performed except changing Into the development sleeve 2 which showed the development 
sleeve 1 shown in the example 1 of development sleeve manufacture to the example 2 of development sleeve 
manufacture. An evaluation environment is ordinary temperature normal relative humidity (23 degrees C / 60%RH). 
The evaluation result was summarized in Table 4. 
[0287] 
[Table 3] 
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[0289] . 

[Effect of the Invention] The mixture of the vinyl resin which has a carboxyl group at least as binding resin 
according to this Invention, and the vinyl resin vyhich has a glycidyl group, The vinyl resin more than a kind chosen 
from the group who consists of vinyl resin which has a carboxyl group and a glycidyl group, and vinyl resin to which 
the carboxyl group and the glycidyl group reacted is contained. Furthermore, it sets to the toner containing the 
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polymer which has specific imidazolium salts or imidazolium salts as a configuration unit When the binding resinous 
principle of this toner has the specific acid number, and the molecular weight distribution measured by GPC of the 
THF extractives in this toner have specific molecular weight distribution and contain specific THF insoluble matter 
in the binding resin in a toner Offset-proof nature and blocking resistance can be raised by leaps and bounds, 
without spoiling the electrification property and fine-particles property as a toner. 

[0290] Furthermore, in combination with the sleeve which formed the enveloping layer which has resin on the metal 
base as developer support, electrification grant capacity is improved sharply, a development property can be raised, 
it is stabilized and the highly minute image which has neither an image concentration fall nor fogging over a long 
period of time can be supplied. 

[0291] Moreover, by improving an electrification property and a fine-particles property, in a cleaning process, 
troubles, such as welding, poor cleaning, toner conveyance plugging, and drum RIKUPOCHI, are prevented, it is 
stabilized and a highly minute image can be supplied. 



[Translation done.] 
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■g■«&^^•^*•r5*^ $>5VNtt*>'WJK=^rv'>'WSi: ^'y i^t^ 

-wvs t y -vi^/vs t d^s^s ufc K-^/wfijii d> 6 jfe 

IEic#^0-r $ ^v' y ^:^lgtr-&^-r 5 i tc J; ►) . 
$-&5;^y-:?'i:UT. ^i^/<e< i:t>^ffi*5fijsgs:-gtf# 

mnx'ti>::.t^mhi)^\z\.ito ^bjc, ^:^-<o»m 



[003 7] $ fejc. ^ h-:>— roie^ajJ|g^5)-as!|#^(D 
5ii:JcJ;9. -hffiwS&^SrJ: 0 I^Ji$-ar 

[0 0 3 8] 2|s:^M^c*5^-^•s^m^m<o3S6^c:<5v^■r£J^ 

[0 0 3 9] -S-f, Sib-^ — fCfc'V^T. *>'l'5i?=^E->'/l'S 

-/R^ ( 1 ) \zm-r^ S.y:/V ^ J^.'SM.. « 
(2) tc^-T'T^y'/y t?A^|g^«^^fi:i:L-r*-r 

[0 0 4 0] *5I|^<0 h-?-- COigpJ^md5JJ,$(J^4xSp« 

^'■\^fzMmhm-&<o-^ % y i>Am^*fc(i^ $ ^)/ 

^y— :5'lc;=<.7^>u^^^ffivN;t^-et^^L. 
^y-=>'^IS^c:*5^^-ct, h-^—Ojg3M»® 

(cj;sig3feft:-©a«^y-^3j^9"^ v-i—cimm&.'&. 

[0 0 4 1 ] *^5^-Cfflv^5^ — Jg^ (1) \z.m-t^% 
^-/^)^h.^m. (2) ic*-t--i's^>'y 

^^y y -sfcn-f y ^j>,mm^m^^ik 

[0 0 4 2] ^-r^yyy ^fctt-f^^i/y 
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10 0 4 3] *^BJ■T?^v^?,i^5 

[0044] ^Mi)^lbfSi P>iX-CV>5— ^KlJiESSttiSf 
tv^:v^5o roh-?-- 

10 0 4 5] ^tT-ic^fj-b. :^^m(Dh-r—xm\'^^m'^ 
bh^mtm^^^tsum\^iioxm^ifhx\>^^mk 

[0 0 4 6] rcoigm. hi— om^ie;^j;6SfR]±b. B 
[0 0 4 7] h-^-- B:» V-f—W&2in.^<r>mi 

mrM^iUx-mmmm^h^. ^^mmmii^^mKll5■■ti>^ 
T H F ^m-s^'><'M^'f-m^^ t f£ ^mmm 

[0 0 4 8] 5 ^v'— yp;i.= >;, ;*yU'5K^i^ 



[00 50] ;«7/wd?=Sr->'yPS-&#«JJii i: i^'J/um^ 

lo 0 5 1] ;*:^BJ^^:*5V^X. hi—(OrHF-^m^i^ 
(Ommttt. 7^h7t Kn79:/ (THF) ^j»{c«r^ 

[0 0 5 2] 3|s:^?qcO h-^-— roXHF W^fig^J-OgSffi 
(4, O. 175S5 OmgKOH/'gdSSif*L<. Ml-iif 
*L.<ttO. 5 75S5 Om.gKOH/g. i|#»cSf*l,< 
140. 575^4 OmgKOH/g-CfcS, *5IW<0 h-^- 
-ttT H F ■5r^^:»-dSFfM<?5^ffiSr*i-S n i: ic J: 9 . 

[00 53] :*/WjK=3r->^wSi i/i^/^S^sSfSbfe 

HFoI^^^^cD®Nffi»4, if*L,<(40. 5:/5M30mg 
KOH/g, i!J»*U<W:0. 575S25mgKOH 
/gx ^e>iC/if*L.< ttO. 575^2 OmgKOH/g 

[0 0 5 4] h-?-— <DTHFnr^J*5)^Oilfiffi/iS0. Im 

^SS6SJh^*;iSjSii^-t-Sffil6]lci&(9, h-^-<^THF^ 
5 0 m g K O H/ g S i: * « S^lc tt. 

[0 0 5 5] *fc. 3|s:^?^lC*3VN-C{4. h-?-- CDTHF 

"5r^55■coGPC^c:J;•3a!lSSi^55^■^^^:^5•*^c*3^^T. ■ 
fgc¥*S:»^^aAS»*L<H:l, 0 0 075ii4 0, 0 0 
0. 3Hi»*U<ri2, 000;5S2 0, 0 00, J^JC 
^if*L<H:3, 00075igl5, 0 0 OffeSr 
< » aS¥*lli^^fidS»* b<«:10, 000 »M1 
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0, 0 0 0, 0 0 o/MlC0^b< (12 0, 0 0 07!;ii 
5, 0 0 0, 0 0 0. 4*lC$jF* L< {;i3 0. 0 0 075M 

1, 0 0 0, 0 0 0-efc5wtd5Av>o 

[0 0 5 6] :^mm(D h-r—CDTHF-^m^cOGPCO 

[0 0 5 7 1 m^^&'^^x^^^^^&f>^±t^mm\^ 

^•r 5 ^ ^ t So 1,000 *W<^ 

:^xiiSft¥*&5J^^fi;65 10,00 o^Mo^ic 

0 0 0 Sr«iSS^XH:fil:¥*&5>^=^J:;65 1 o , 0 o 
0,0 0 0 Sr@;t6S^im, +!&*^«ttOrRjJi*» 

lO 0 5 8] ;*:^M^-43V^-C^i. h-^-<DTHF 

<(i55'^S4, 0 0 07!?M3 0, OOOc^^^tC^^V 

0 07!rlg2 0, 0 0 0<;)®^lCl;^>r :^^Sr^O<Z5d5 

[0 0 5 9] ^^:>y}f-^t^^^m4, ooomm(Dm 

[0 0 6 0] b-^— OTHF prS^OGPC{Cj;!9aaS 
^ti.S5^^:i:5>«-e:&^fi3 0, 0 0 0 i^TO f-^M 
bf- mm^M \^X»^ L < f:i e o T^^M l o 
0%<7)S»J-g^T?fcSr^;&5g.<^ jElc:»^L<ri7 0 7!?^ 

1 0 0%cofii'^T*^5r i:;d5S<. ^ b < fl 7 5 
7!;M1 0 0%^0f^J-8^T-fcSr ^;d5^v\ t:*— i^®^;dS6 

[0 0 6 11 */c. :^^m(Dh^—^(DTHF-^m^<0 

4. 0 0 0751^3 0, 0 0 0lC^i?7S< ^ t>— ootr— ^ 
^^^"^.^^^3:1 0 0, 0 0 07!?^ 1 0, 0 0 0, 0 0 
O < t ^> 1 oj^±0 1:^-^5^ ^i^o r t f>m^ L 

<> MJ-^f*b<ji:. 5>^ft8oo, ooo:;5Mio, 

000, 0 0 OT?&So MJCfi^^Sl 0 0, 00075 
M8 0 0, 0 0 OXU^r^-^^S 0 0, 0 0 071^^10, 
0 0 0, 0 0 0O'?:tt-ettfc/|^>S< i: oot:*— 

[0 0 6 2] ^^mcD h-^— COTHF pTS^^J^OGPC:^ 
[0 0 6 31 ^^1:4, 0 0 07!r^3 0, 0 0 0 iCd^/^ 



55-^*5, 0 0 07!;M2 0, OOOT^&So b'— ^d^^)- 
^fl:4 , 0 0 0 7!^^ 3 0. 000 o^*iElc«t#^E^-f . 
^>^44, 0 0 o*??|oM*S{-^«1-S^t-(l^ 
oy:^>^tt:dSM^t:MfpJl-fe*9. 5>^ft3 0. oooS: 

365|Sb</,?So 55^^*1 0 0, 0 00.75M10, 00 
0, 0 0 0\Z(i?t^<ti>—DSX±}::^—i!^i:n^m^.& 

[00 64] 4^^*100, OOOSk±(D\f-' 

^Piad5±f^(^t:--i5^®aic*fbr5 7!?^4 0%cof)J'g^ 

[0 0 6 5] i^. *B§g^c*3V^T> ^fisc^t^-r^^BSi: 
(1> 4^-^*8 0 0£iL±O««Otf-:?' ^ga«:V^ 5 o 
[0 0 6 61 55-^*4, 0 0 07!;M3 0, 0 0 0 

[0 O 6 7] 5>^fi8 0 0, 0 0 07!?S1 0, 0 0 0, 

:»^ira**#sr^ds-c$. Htc5>^Sioo. ooo 

75M8 0 0, ooomm<omm^y^—^^m^^m^\^ 

li. ^gmSMc^:fe#VN5>^*4, 0 0 07!;S3 0, 0 
0 0<?:)^5>t4>^S8 0 0, 0 0 075^1 0, 0 0 0, 

0 0 0C0^55^^THF^^55^(7)h-t— ifH-ibMtS^^m^ 

[0 O 6 8] *5SP>^<^ b-^-(^:»J!i^5J'fl. 0. \7bm 

6 o!gft%-CTHF^^4>Sr'&^"Cv^-ct><^:<. il8^>' 
•fey htt:&5|^Ji-rSo 

[0 0 6 91 v-f—<omm^6^^<oTii¥:^m^\x. 5 
717^6 oR4%^:t*t-s^#. ;e«n-^/^if(^*nia$p 

^SPWw-^^^^rSSrlim-etSo Coa;5*fJ/S^-fc. 

1 T t> ^«4>8t^StC J: S v^^ 3i if O 
^^«rBSib-T?#So 7J-. ;£^lf^lcjsv>Tv^^i^:6S5lifc 
U h':^-;65;£^^-^fcSV^^i:^«>^>f/^'i^lc#*b 
fcS^Tt. «;e«ri>'-bS:ltfejSjaS^S^c(fC. ^ 

^ if i6S r i ;6ST-# So 
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[0 0 7 0] h'r-(omm^^^<r>THF^m^^5j^ 

[00 7 1] TH F^S^55^^5 5 Sfi%*^<^m^t^> ± 

[0 0 7 2] :^^m<oV^'-(D:iS^:^m^^^ (Tg) 
ri5 0~7.0t:dS»^LV\ T g 5 0 t:*si<7)^-a^, 
W:/n s/^i^^teJ&s^Lb. 7 Ot:Srex:SS^J*;£^ 

[0 0 7 3] :*:^§e^Cjol/^-C. h":?— ^TJ^^^^JiiOT 

[0 0 7 4] <G 55-^455^* ^oa9^> 4 ot: 
^--1 o'^@^cot5 0^M^^. /i^ne< tt> 1 oAma^co^ 

^^t>^^<Dif^§i< . ^J^ffBHSlSX^tD s h o d e 
X GPC KF-801, 80 2. 8 0 3. 80 4. 
805. 806. 807. 800P (Dm^^^t^^^, M 
y—nM(DT SKgel GIOOOH (H^) . G 2 
0 0 OH (Hxl) . G3 0 0 0H (H^l) x G4 0 00 
H (Hxl) . G 5 0 0 0 H (Hxl) > G 6 0 0 0 H (H 
xl) . G 7 O 0 0 H (Hxl) .TSKgurd col 
u m n <Dm^^t>'^^m\f^ r t ib^X*^ So 

[0 0 7 5] ^Ji5f^i£JLT<^;m^cbrf^s^-rSo 



[0 0 7 6] ^3^S:THFt»^{CAn. mmS^mX^ti 

<o^. D-:y://\^f^my ^ /^^— (/KTf--fXo. 2-> 

0. 5/im. -pl|;ttf-e><->3 y'7^^>^i5^H-2 5-2 

0. 5'-5mg/m 1 <b3feScfc5tC^fit-So 
[0 0 7 7] *«5^lCioV>T. h':^— *<^fiJJ!ifig5>*T 

H F ^m^Rnmn^mmm(D t h f sato 
[00 7 8] < T H f :^m^(Dmi&>f^mmmRxj^ h -r 

— 0. 5—1. Og^#l:L (Wig) . R^ttSE m 
;t r^^#5ga^tjKN o . 8 6 R) ^AtLT y :^ ;^ 
tttii§StC;6Mt. m^<bbTTHF2 0 0ml ^.SV^Tl 

o^PBiattiu mm^^iioxmm^fy^tL^m^^mm^ 
HFpr®«jm^5>s<^#ft"t-s (w2g)o V'r-^(D 

«^«ia^^OS$Sr*J?)5 (W3g) o 

[0 0 7 9] mm%w.ii^n^xT(D^mxi^}hhf\.^o ^ 

U:^c 3 0 m 1 CD^i^Sot^l;!^ 2 . 0 g (D^Pt^ 
AtLJ^fl^U ^3j£fo®» (Wa) g^«#t- So -Sot^ 
Sr«^^lcAix)Ki9 0 O^C-es^PfliD^U m^J^'t^'C 

fern, ^ot^!Sfi^m#i-So :ir*>6>;«jil^£?c5^ (w 
b) grSr*Je)Sp 
[0 08 0] 

(Wb/Wa) X 1 0 0 =;^JS^£?c^>^*^ (®S:%) 
[0 08 11 ro-&*^;0-bWJ|SH'OjSS«S^f^^Ofi$ 
;65*J?)P>nSo THF^^:9-fi:TIB^;&^e>*J?>fetbSo 
[0 0 8 21 
[ISi] 



THF;f^5> = 



(Wl - (W3 H-W2) ) 



X 1 0 0 (%) 



[0 0 8 3] n^iSim^k^^FLF^^^^TW.^f)- 

[0 0 8 41 
[1^2] 

THF:^:^5»= XI 0 0 (itS%) 

[0 0 8 51 *:BWtC;^l^r. h-^-(DTH F 

m:^^^mmm(Dmm (j i se^ffi) j*. ^j.-r(o^m\^x, 

[0 0 8 6] <®^ffi<Da!l:£>S*Sftf^W:J IS K-O 
0 7 0 JCfpr So 

1 ) ^n\x'f'^-^mi^^&^i^<7^mx\mi:^^ x.x^m-t 

P^p^dO. 5-2. 0 (g) ^lt#U 
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mmm(o^^^^(Dm^iw (g) ti-^o 

2) 3 00 (ml) <D\^—:iJ—\cm.mi:Xfh. 
/3i>$ry— (4/1) (^S-g-fS 1 5 0 (ml) SrJPx 

3) 0. Imo 1 / 1 (OKO.HCO:3ii5^/— >'^^^KS:fflV^ 

4^acS#|hSaOffiffiSS^$gSAT-4 O O (win 
workstation) ^ABP — 41 OWM\^=^l^ 

y ^^ffiv^rog»}S^;^5^lJ^-e^s) o 

4) :i<Dm<DKOHmm(D^mM^S (mU 1^ 
B (ml) ^-rSo 

^5) v^^ic^^mm^nn-t^^ f^KoutDz^r^^ 

[00 8 7] ^ffi (mgKOH/g) = { (S-B) X 
f X 5 , 6 1} /W 

[00 88] *^M<D hi—<D:ff'^:^m^m&(Dm^:^ 
[0 0 8 9] < h^-(0:ffy:^mmum(om^> h^r— 

(D:^yy^^mA (Tg) fi. ^MjfeSI»»tf (DSC 
SlJ^^e) , DEC- 7 (^N'-^Vm/W-lt^) 
V^■CASTM D 3 4 1 8- 8 2 Icl^ CT2l'j;£-rS« 
[0 0 9 0] M^^S«:5'-'2 Omg. U<f:il O 

[0 0 9 1 ] rtt^r/w^^^^^cF»{cAtt. y^'ri^^^;^ 
^ \^X^(DT/i-^y<:y^m\^^. M^Ul^mms 0--2 0 
ot:oPpTc. #i@.3$«i o^/m i nT*^ia^MTr*a 

[0 0 9 2] :l<D^MMUX\ mM4 0 — 10 OXZ(D$Si 

[0 0 9 3] :i(ot^(Ditmm\::^^m^mtmti^^(D-< 
m\c:^n^ h'r-(D:^y y^m^uj&T Q t-r^o 

[0 0 9 4] *5&e^^^:*5V^T. h-^—l^i. 

[0 0 9 5] ;«7yi-:^^>>/vS<|:;r-r 5 trr::/P®li^«j* 
[0 0 9 6] :^/l^:^^->Jl^S^=^^y h^^-t^^y^— 

^;vr^]>;y^m. ^^V:^m. ^-f^Wt. tfcuv^uSfK. 



/3 -T/v^/i-^^^*:;iS*t-f btbSo 
[0 0 9 7] Z.(OX.0^ii^J\^:^^iyj\^^^=^vY^^'1r 

[0 098] :«7/PjK:a^-ixyw£-g-* tf:=:yV';WJ8g<D»«{t 

0. 5:^^6 0ragKOH/g;55$f^ LV\ 0. 5 m g 
KOH/g*il§o;^. :^/V7K:35^v>'uSt^y Vi^^^'US 

So 6 0mgKOH/g«:j@;t5S^le:j^. jE^Steb 
* (Tg) n4 0'--7 OXZtm'^\^\f\ Tg:5S4 0t:* 

m<om^. h'r-(Dm'>^^y^:y^m^mt\.. 7ot: 

1, 0OO7!;^4 0, 0 0 0;65$f^L<. 

i-S/ta?). 10, ooo75rMi, 0 0 0, oootm-^ 
[0100] ;;&/ix7}?^i//V'S<^*-rS tf^/^'«5i^-*5V^ 
^■rSfci6> 4, 0 0 07!r^3 0, 0 0 6^Siff^L<. 
Xm:fr2^y^l^^^:tm^T^ti^. 1 0 0, 0 0 075 

Ml, 000, 000 uv\ ^gr^J^^S^iJ-^tJ^ig 

[0 10 1] Ml-. hi—m^m^(D^m^\^±^^^ 

tzl^\Z, ^tf::^/W3|Sjigt^THF:^^^>;55l 0!K*%£JIT 
[0102] UT* 

So 

[0 103] rop-fe). a^ba-g^ftfi. *^c^^iA/^^ 
9. a-&<^fTt>tbSffl (fi'a^^*:i:^4fl^d-e>?ics«ffi) 
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[0 10 4] Ld^u m)}ui.ti$utm<ot:Litm^m^^ 
[0 10 5] mmm^m\c:3fo\^^x\^^ Ti^^mmi o os 

^C7K^^^K1 0 o«sgei-^uTo. 0 5'-iss?fi5-^ 

[0 10 61 ®IiM^^^co^SS«c^^ffi^tLSii5:9'^M 

[0 10 71 ^'nmm^^^'r^^mm^m:^mi^m<D 

McW^t\.xyi. 1, 1 -V?- t -::/^/W'<— :^:^rv^- 
3, 3, 5- hU T^^/l^ViJ^ ^-^ari^:/, 1, 3 ~ tf;:^ 

2, 5-i^7<^/^-2, 5- ( t ->^f^/W^— 

/WN^— ::^-^v') v^:3eih>', h y ( t ->^^/Wn"— ;^ 

h y Ti>>. 1 , 1 -i:^- t ->^5^/w^•— 
V^i3-^^i^v, 2, 2— i?- t-r/^y'W'?— ::e-^rV:/ 

:^=^ i/T-^ IX- h , i^- t - >^^/W>--:^-:^ix h y ^ 
yl^Tv^^— 2, 2-b*^- (4, 4 -i^- t 
/W-^— v^>^ i?^ ti ^^Hy'^:/, 2, 2— t- 

:?^^yWN*-:;r^t^::e-^^>'XU^^a:^^y-^-;r=3ei^.f K 
(OSDt l55^^P^t;i2o:eXJico/-?-:^^i^^ KS^^jr^fcoJI 

/w^— v-r t -:/^/WN-— :^:3f v'T y 

[0 10 81 Z.flh(Ofy. <J: t?»^LV>^>CO(^, 1, 1 
-i^- t -r/^/W-?— ::^:^^V-3, 3, 5-hy>^/W 
a-^v^i^^-^ 1 , 1 — i^- t ;^^rt^i^ 



VlbX^2, 2-fcf;5^- (4, 4~v^- t -y^^/W^— :^ 
[0 10 91 rH^co^-B-l^ttfi^Mjr&^Jr^. h^-ffl 
?5W^Uv\ 4#tc^#'g'tg^4a^H*^^Jco^^^i 0^ 

m^%^^(r>j^mim.x ^ %^g:v^^^g^ i o ^Psi^wr 

[0 1 1 01 Jr*(c«j{C}^, -<i^>^^7WN*— :^^->K. 
1, 1-v? ( t -y^/WN-— :^^v') -3, 3, 5-h 
y ;?«'^/^v'^^^:^i^>^, n--:/^>^l'-4. 4-v? ( t 

K. a, a' -tf>^ (t-:/^/W^-:3^=^i/v^-r VT'n 
[0 1 1 11 zti^tDM^mit^Ml-ii. Hftie^'&tfettfi^ 

[0 1121 ::ne>oMM?fii«:. ^^o^s^ef^e^^y -^r- 
1 0 o^ftgptc^y-bo. oi^ioWM^xm^^^(Dt^ 

10 1131 te5>^a:^4>iZ)'^^:;^jfe^U'rf±. >^*q<o 
*^^^v^^r ar^5-et^o ^t^m-g^ife 
T-ti:. ^MxM^^'txW^RJt^m&^m^^r^tx-^ 

[0 1141 ur. ^^i^u^^, 

v\ m^^^^V'^-\cx^xmm\'tm:^9i^ti^. 

52Ky^— tCi:oXS*'5;6^ 8^7 0-^2 3 ot:T*tf 
S«M-&ic*3VNrr±. S«l 0 oK&mc 
M\^x^y^-'3 0S&u^4 0 oS^c^f5-e^T5<o^s» 

[0 1151 MIC. a-&»T^JcS^Ef>-etecofi-g^(*:€: 

[0 1161 ^ V i^i^/i^m^m-r^yf^/i-mm^mf&'r 
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[0 117] mc^ TIH-IS^ (3) X*^fc>^^^5^/y 
[0 118] 

[^b3] 

R 2 R 1 

-K^ (3) A 

r'^ C-O-CH2-CH-CH2 
O 

[0 119] :L<r>J;:o^J^^Vt^t>/i^m^^-y hir^-t^ 

[0120] i5^y t^i^/i^m^m-r^ ^^^-/i^mma. mm 

^^^"f-m (Mw) ibK i?^b<fi2, 0 0 0:/!7^10 

0 , 0 0 0. it) b < 2 , 000 50, 00 

0. 5Elc:Sf*L<fi3, O0 075M4 0, 000*^*)^ 

r^d^m^ Mw;552, 0 0 07(^^0^-^. 

<?feS^;i5fcS^ Mw;55i 0 0, ooo^Sx.5^ 

y vi^/V'SS:*-rsti'^>'^®J3i^i. auK^^ei/^so. o 

57IrM5. p e q/k*g(Dt>(D;a5^j^ L-V\ 0. 0 5 e 
tt-^oa«dS«/>i-So 5. 0 e q/k g«r®X.S» 

[0 12 1] jElcSgflSR/S;;SrJ;>)^*6^tcfir5^cJ?>Jc, 
1 0 1 2 2 1 *5IMco>/y t^i^/^S«r^i-S tf=/w<»iig 

1 ast-*f UT. y v-i^yps;^^ 0.01 i o 

0. oaS. »*U<l^0. 0 375^10. OSS:. S 

j-»*u<«o. 0 5 75^5. osaos-^it^-efflv^ 
[0123] y v-v^/wsds 0.01 mm^mcom^ 



1 0 OSaS:jSx.Si:. IgfiSSiSflSr 9^ 

[0124] r^^y iyi^yum^^t:=^/\^mm(D=rL:^^^>m 
[0 12 5] <ni2jf^v'ii(^ai5t>s;*:»mij I s 

K-7 2 3 6\cm^^o 

(1) nm^o. 5-2. 0 (g) Bmmm 

(Dm^^W (g) ir-f-So 

(2) 30 0 (ml) (Dl^— ;?7-{C^Ji£F^Atb. i^nn 
T^/l-A 10ml RXJ^WfM 20ml tCjg^-T -60 

(3) :::coS«Jc, :^>fb7^ h^^i^/vrv^^^^^ftK 

^Jgl Om 1 ^*D:SlSo 

(4) 0. 1 mo \y \(Di^mm^mmmm^m\^^x^ 

ac*^ttSi<^mffiM?S^3geAT- 4 O O (w l n w 
orkstation) ^ABP — 41 OMWb^^ ^-^y 

(5) :i<DvkcommMmsmmm(D^mM^s (mo 

^Jfto^^ffiS^B (ml) i:-rSo 

(6) f9ai3}^^rVffl^ttSL-rSo f 
g^SS^^o :7 r ^ So 

[0126] ^/K^v'ffi (eq/kg)=0. IXfX 
(S-B) /W 

[0 12 7] :*yU2K^->^wSi3J:tJ^;5^y Vi^^v-SSr^-f- 
tt*ri^^fS/cde>. 1, 0 0 075M4 0, 0 0 O^dSjj]:^ 

TJW:/no,i5^>'i/tt^^^'r^fcJ^. 1 0, 0 0 07!?^ 

1, 0 0 0, 0 0 0}i5^*bv\ ;:iix^)0:9^^fi:^i$o 

[0 12 8] :*/i-3}<=^i//wS-g"^'=ey-e— ^ut^y i/-::^ 

[0 12 9] : 0-;^^/^;^^^^-, m 

V, 3, 4--:?^a/V;^5^Ui^^ p — ^i^yujx^u^^, 

2, 4 -i/^^/v;^^i^>', p-n-::/^/^^^^^^, 
p — t e r t —-ff'/l^P^'f^U'y^ p — 

u^', p — n-^^^*^>'^;^^^':/, p-n — 

U>'^ P — n — y^^z/v::^^ W>^Xt/p — n — Yfi//V:^ 
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yi^m ; ;^ y ^'I-Kp^ ^v'K ;^ y >'^K:ii^>'K 

^ y /i^sti^^ ^ywr ^ y ^^/u. p« ^ y yvKi^^^>'^ 

^ y >^V'iKn Ti5^ y >^uK-Y V^^fv^ r^^))V 

bvu. r y /UK n ^/w, T y yl^® Kt^' 

31— ^/K7)iD# li':=./U3i— 'T'yUlS ; If :=^ywy ^/l-^ h 
ci^yUlJ&yW'^y— /K t:*:=^/W-f :/K— /K N-b*:=-/U 

ig;r^yo:=Lhy/K p<i5^i5^y t^^hy/K r^y/v- 
mmmvfh^^o me>(^lf^/^5^^y-^-^^^at> 

[0 13 0] rtvbo4'-c%x^i^>'^*®'a'ft:S.t;^:^ 
^uv-Ti^ yyv^*fi'&ft:^/.e^J; 5*^y"^--<^«a 



6 0»fi%£A±^*1-5wi:;d5^«tt^?g'g^ft<^^-e» 

10 13 1] im^(r> Y'T-xz.^m^ih^^mmmh b 

[0 13 2] «?3x.fi. 2Ky ^Ky-p-^n/u 

If :=i/l/y ^ywa:.— '7'/V*®-g^{t:, ;^ ^ V tr:=i/l/3i^ 
J§i> sK"yi^Klf::^/K e^y =i->^SfJii. JKy:3i;^y^/W<» 

2Ky t^i/^j^v. iKyr^ ^^^^^wjjg. ^ijk 

[0133] ^mm(o ^^-{c:^ov^T-r ^ i$^>^ y 
m^m\r^^m^. Tis-jK^ (D *fcj± (2) -e^^ 

[0 13 4] 
Ut4] 



R5 



[ 0 1 .3 5 1 JifS-jlS:^ ( 1 ) ^ R, 




-r-feo-Cts^/ioTV-CbAV^ R2, Rati, * 
^/t-m. B^S^r^-rSi^^nr/wdr/vS, B^S«r* 



niSHzmm^i%xmi:m^\^Xh^\'\ R4, Rs 

r/wdp/v-s, ry— /vs, ry/v-s, r^/w^yws. r 



[0 13 61 ile-KS; (2) Jt-f ^yyy l>Am?SSr. 
Ry, Rati. SlfeSSr^i-Sr/w^/PS. B^S 

/vS^ t3r/i^^>'vs, ry— /VS. ryy^s. 
^mmmii^h^o -n^t*. ^--ryK ;^/i':7.f K 

[0137] ±fa-/K^ ( 1 ) r*^$tL5^ ^ i5^>^ y i> 
Am^^fcj-i-^a^ (2) x^i^ti^-{ ^^yv ^j^sm. 

[0 1 3 iB] ^itu^osa^^^^'g'^iirf^-afittciss^-et^ 

i!f>\a'i. — (1) ^c*5v^r. r^. R2. R3, R4, 
RgWc. 7k^> T/v^/pS. ix-iJ^tiTyv^^/vs. ry — 

BlftSS:^rurtS<. -^tt-^n^*»l-'4 0<BdS» 

fz. Ri, Ra^fcf^Ri, R3;&5^B5:{c:^jg$;jx-c^s.jg 
v\ R4, R5»iffiSlciI^$ixT3r#S. ^tc\^ 

[0 13 9] -/a^ (2) ^c:*5\/^r. R^, R7, R 



/^-S. ry— ry/i^s. r7/i^=^/vS> r/i-=i:^ 
:^c. R7, Rgj^i+isicai^^nT^^^s. m^mmim^ 

[0 14 0] -r ^liJ^v^y ^^J^i6«;65^^:7 h-r^S^fl: 
irbrri. 2Ky;^^i^:/. :^fy-p->;^n/v;:^^ixi/, 

r^-TiJ^y nzi^hy/v^S'&flc. 
«-g^*S.t5>^^i^>— r^J^ y t2:=i h y/v- — f>^y'>^^M 

W VK«J!g ; y /V^«Ji§ ; ^ ^ y /V^«J!g ; 

y!^u:^>';2Kyr^ mil ; y ^ i^mm ; =^^^-^1^ 

[0141] Rj, Rg* Rsf R4, Rs, Rg, Ry, Rs 

[0 14 2] ^fc, *^l^lc:}o(t^-f ^^>^y i^i^mS 

[0 14 3] m?L\^. mWL^^^:^l^t\.X. F". C 
1". Br". I"^<7>^NnyW:^-^'. OH'. S 

04^". NO3". PO/". CHaCOO", CH3S 

CH3C6H4SO3-. C2H5OSO3-, BF^-. 

MoO^^-. WO/~. C 1 S i Fg^-. :^fci. 

[TeMoeOgJ [HgWi^O^a] [PMo 

12O40] ^"^ CPW,20J ^-^<7)7ifyg?^:^V. 



-15- 



CH3C6H4S03 ^ 



t K 



[0 14 41 *^M{c43v^T— jJS:^ (1) r^^^HS^ 

x^:/')t;^mm. ^it-m^ (2) -c^^tvs-Y^^ 
0. oi'-2o. oSfiSii. »*b<rio. 1 — 10. 

ft. h±-i>-+^ic^mA^1^-::>:itib^X^^, ^ 

ffl>!r <z> h-^-i«s^^fc rxD^^^y^v ^M<mm<r>^tE& 

[0 14 5] h-^— ^C:^oV^X. :*/PJ|?=^v'/l'S^ 

S;£^Ufc«li^^^^-r^^«M^it> (1) T 

^$ix5^^i5^>^y i^Amig. (2) Xt^ 

10 14 6] myti^vy-i^-^<Dwm^^£nm^i&m'r^ 

:it\cxr). hi'-mm±\.X'h^V-=^:yi^\.'^ 



H 



RjX 



5:? !;-=i^;/:/w- KcD^tSrflix., ^^y-^V^'^T: 

[0 14 7] jfcSH^Tjfflv^feHs-r^yi/y 

[01481 *l6^«J:*5»t5 b-?-- tt. ^E'l' 5 ^I'v'y iJ' 

[0 14 91 i^Sffl^^Jtr Y-r-lC'^m^'^i>:)jmt U 

UK if * L < tt»#:^Jig 10 0 »«g|5til*f bX 0 . 1 ~ 
lOSrgSB, J:!J»*b<«:0. 1 ~ 5 afi:lf8<o|6ffl-C 

[0 1 5 01 :*:^K-effi^^e>i^S-r5^^>'y 

[0 1 5 1 1 (1) -e*$tt5-< s^^v^y 

1. 3-MHilM'5:*''y>->'l'^-a-^LT. 1, S-tfir^ 
[0 15 21 

[-fbsl 



R2 



¥ >-Ri — ^ X >-Ri • X- J >-R, 

r/^n r/^n+ r/-N/ 



[01531 1 . 3 -^e^xT 5 ^v'-^P|g(4#SSo 
[0 15 41 

[Ytel 



+ 2NH3 + Ri-C. 



A 

to 1 5 5 1 1 , 2 -i^:*7W7}?n/Hfc:^i 



R4 
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[0156] 1 , 3 -4»B«^-<VX>f ^ :$^y->rl,|g{t^ 

0 - :7 a. u vt^T ^ i: :;t7yV3K VBSSr*Ol»f ^ r i: 

1 0 1 5 7.] 



H 



,C-Ri 



NH2 HO" 

[0 15 8] o-:7 3i=w>^s?r^>^iSi:brri. o- 
[0 15 91 :*/V33?vg?^:UT}i:. mmm {.^m. m 

:/t2i:'':^>^g?, :^^r^)iym mJ^^^m^ 

[0 16 0] SiSr^iii^^rmK^p-rtTtPti-SdS. 

JSaa^fiil^ 8 0-10 o^CT'fT 5 3^#:K:^>'V2}?>- 
m<o^\^ \ 5 0-20 ot:<D;sv^^@^;6Sl^:.s/^s-g^:^s 

[0 16 1] ^^^-/^) ^j>.'sm^^ ±ia(Dj:5{-L.-c 

#^ 1 , 3 — f ^ >$^y^-/^IB i: r /v^/Wk^FO ^ (om.'^ArL 
[0 16 2] T^u^^e/Hb^llli: UT}^. T/i^^/WN^^r K 



[0 1.6 3] Si^^^^JtLTf:^. ^^/-/K ^15^/- 

[0 1 6 4] si^^^g^f^a^o-i 5 o*c-efcSo iffi 

0*C£JlT-eSJcS$^. 3{fcfcT/uds^/Wl:S-^S^ie>tc:fi: 
5 ot:eJi±T*^iS$^So ^:^c. ^m^^J^rt^y^^ 
^^it^m^^imir^^tbx-^rjv:^]) (NaOH. k 
OH*?) Sr*#$^5r ^t>-e#So n,^(Dmt^h^T 

[0 16 5] ^fc. _blEco:^^T-#btifc^ ^^>^y 5^ 
AS^cD^(^^:;^->^^5ST/W;j^7y:S ( p - hyl-3i>^;^/v 

y l^A, 7" b^:7/W:^n7}>!^g^;t? y iJ^A, y'b^:7:j:r:^ 

/w^J^i^K'^ b y 57^, =e^)':ff:ymrrV})^J^. 

[0 16 6] — ig^ (2) T-^^tbS^^iJ^V^y ^^A^ 
[0 16 7] 

[{bs] 



+n(X-R9-X 



[0 16 8] KS^ LTfi. T/l^^UVv^/^^ 

K. 1, 3-i?:/n-^-::/ct^>*>', 1, ^-^J^nnrf^ 

1, 4-v^::?'n^:/^>', 1, %--J^u^^-^^ 
1, 8-e^:/o^:^i5^^>'^) T^yw^^Srg 

[0 16 9] ^yt. ^^^^jJi^ic'B-lgst Ur/^t3 7<^ 




So 

[0 17 0] fi^^ffl^it^i-sfcJ?>ic^/^N^ 

[0171] 
[^k9] 
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+CH3CI 



[0 17 2] ^y/>7-r KH^LTW:. :£>fk;?<^yK 3 

^it^^^K ^it^^^i^. mt'^'f-^^. m^t^i^-j/i^m 

[0 17 3] ^^b. n^>(iri^'^mm7Y^\.frL^^xi^i^ 
[0 17 4] ;n(;o^^SiS(-*3v>T. B.^A^^'O^^^ 






[0 17 5] SJE£^&SWtii^3 0^-2 0 ot:'efc«). » 

:^L<«:6 0 — 1 8 ot:-efeSo 3 ot:^ffi-cf^^i£ii 
Sj5^S<. 2 0 ot:^®x^^SfjRjS;6s®r t^^-ri^co 

jiffl'2'-'2 O^ra'Cfc'So 
[0 17 6] r(^'&fiK:*-ffi"t^*^P>gjCfflV>:5^^^>^y 

[0 17 7] 

[^bio] 





\ 
H2C 



■ M0O4' 



2- 



(1) 



(2) 



(3) 



/JH2 
CH3 



(4) 

CH, 



MoO/ 



.CH3 




(5) 



(6) 




(7) 



CjHg 
(8) 
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t^k 1 1 1 






(11) 


(12) 


1 

C2H5 


P 

H '^"^ 
■Br- T>— CH3-BF4- 


P 

I >-C3H 


(13) 


(14) 


(15) 




CH3 


•cr 


(16) 


(17) 
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(24) (25) 
[0180] Utl3] 
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N 




1 ^ • Br- 
C12H25 

(26) 



CH3 
CH3 



cr 



(29) 




BF. 



CiaH37 




(27) 



H3C 



H3C 



N 
(28) 



BF4 




(30) 




H2C. 



PH3 




CH3 



(31) 

IOI8I] ^fc. £J^T^C*^P^JC^V^^W'^>5^V^y t> 




^H-cr 



(32) 
[0 18 2] 
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C2H5-Kn<^ N-(CH2)20(CH2)24-C2H5 



cr 



(41) 

.CH3 



.N^N-(CH2)3-4-(^^ 
(42) 

(43) 




— Kn^N-(CH2)4-)- 
\ BF4- /„ 

(44) 

10 18 4] [-fbiel 
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\ Br* /n 



(45) 




-N<^N-(CH2)4-j-^ ^-Hn^N-(CH2)44--^ 
\ BFV /„ \ BFa ./„ 

(46) (47) 




-NyN-(CH2),- 
(48) 




(49) 

10 18 5] [{b 1 7 ] 
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;Cn-(ch2)4 

I 1/2.-M004 
C11H23 

(50) 





NwN-(CH2)4' 
B(OH)4- 

^11^23 ^ n 

(51) 



N-(CH2)4 

BF4 

C17H35 





[0 18 6] 



(52) 



Utl 8] 



-^Cn-(CH2)4 

T CH3C00* 




(53) 




(54) 

[0 18 71 *^B^lc*5V^x^^. h-:^-lcSIMtt^^;t 

}7y^:^mtVX^. i»;S:dS»^U<r:i7 0~l 6 5 
t:, ct!9^f^U<:fi:70-'l 60t:-e^Sri::d5Sv\ 
$P>lcc<7)y LTJ^. 1 6 Ot:^^:}^^^^®!! 

*4ft;d5lOOOmPa • s £JIT<^!7 s/i?' -X;^^*?^ L< ffl 



ifta 1^:7 -0-5.17 ::ttb<:o^^^Sofi:e<o^7fe 5 
[OlSSlJElC, tf:=.7U^^/-e— >^n5/i5^* 

A^i^ti^fz^. ^^y h^^^m\.fz^\iv ^y^ y. 
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[0190] Jiiay >y ^^^(Dmmmn. f^mmm loo 

m&U\cM UT 0 . 5 1 0 SSSB-Cfe -5 ;r i: :6S»^ l 

*»^s^v>e>tt. ^«l»Jigi 0 0ffS:ia5j;i*!'b0. 1- 

0. o^SSC. »^b<f^O. S'-IOKSSPCO 

[0 19 2] ^^^(D h-:h— jc:*5VNTf:i. ^feiSJi: L-T 

So 

10 19 31 :^^m<D^^^mmt4 ^^-7-;i^mmi^ti 

So 

[0 19 4] h^-3(&^;6-e><^atift:<^:^^;d5«]$iJ 

iSMC^ft^^ ^ y>^y !?Aji[|S«r«^¥ffit bT*t*S 
Si:«ISI*tuSo 

[0 1 9 51 *»Mi-ffiv^fe*xs»ttf*:^brri. -^^ 



A. ffi^. r:/^^^-. -<y y tr^-^;^, :^ 
K^5^A, ^;vi^^j>., -few, ^^v-, 

[01961 W&^<r>^^U^^h LXJ-i. if ^ l>< 
0. OS--!. 0/im. i:i9$f^L<flO. 1--0. 6 

Mm. ^6>J-if^b<{^o. 1-0. 4 Mm-t?fes::i: 
[0197] *5l0^^c^ov^r h-^-jc-^^^^iirsattf^c 

J^^^Jigl 0 0®fl:gpic^LTif^L<t:il 0 
'-2 0 0Sfig|5> J:!9»*b<fi2 0'-1 7 OKfiSfiS. 
L<t^3 0 — 15 OSfi:??PT-^Sr 
[0 19 81 ^•^-{CjoV^T^:i. «m^^i4. 

[0 19 9] i^^m^m\s^h^^'iy^) ^ws^^n.. 

K^lC J;SBET?feiCj:S ^^Wmm^ L < 3 0 m 
VggJli. J:l9»^U<(:i5 0 — 4 0 OmVg<^?«6H 
rt<Dt5<^;55g.^f^^;^^^^^^ b-t— 1 0 oSfiasf- 
^LTixy ;^7^«^i*:0. Ol-SSSIHJ. *f^b<t^ 
0. 1 — 5R*§^^^-rS(0;65^v\ f-^— <?5->y:;?;fflc 
»#:-&^r*;65o. 0 1 !tfi§l5*«<:oa^lcti. 

[0 2 0 0] *^P>g^c^v^^,^^Si/y 

[0 2 0 1] :^^m<D h-r—icn. igj^Hi^ufS cr^ifeo^ 
[0 2 0 2] «?!ix.ri. mn^^H-^M. mm 

^*^T-feSo 
[0 2 0 3]. «;t«?&?fytb-Cfi. T^ytiiy 

»*bv\ ^SFS^PJ^brtt. KYt-ty^i^©*. «>fk>5- 

-efcf^iJ^^^K;^ hn^^^i^Al&^dS^^bV^ 
365^tfbtt. «i'r-t»7KttotO;65^?^:^bv\ 
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[0 2041 Srfmi--5Jcr4, WmWS 

10 2 0 5] «ajx.fiJS-g-«6t LTJiv 'vvv'zn/^5#•i^ 
®{) ; yd^r.-^ (:fc:ji|Jl®f^gTttM) : ■^-t>^'-5;dr 

^Si^atUr»4. KRC=-^?- (|g*^±^tt 
88) ; . 3 • =— (Bu s stiJSi) ; TEMS 

ttaa) •--f'y^^ (H^i=s£iutts8) ;Mssanffi= 

^' n ;^ i?= S' h 5 (ISI*i0tX0fttffi{) ; !>>'l'-^ y ^ ^ 

( B #31 ve;'=^T y >i^tm) s k-:^* ^ h • • 
(ATP) . TSP-fe>'-«v — ^ (*y*y5^t3vtt 

[02 0 61 ^%m<D h-r—n. aftsp*^s:6*»* u 

<W:3~10ftm, i *) ^^f * b< 14 4 ~ 9 /x mt?fc5 :i 



y y As^^ < tj , h ■)—<D&&w-m^mi 1 0 <z 

[0 20 7] hi:—(r>m&^^WSmtt. ^~fV9—* ^ 

V^— TA-I IS (3— yv^— ttjs) ^MV''T?T*5 

v^5ri:t>BriMT-fe.5o S^fSf « 1 S^^ib-^ h y A 
fflv^T 1 %N a C 1 TK^SSSr^K-rS. fci: I S 
OTON R-II {zi~Ay^—9-y(3^:^^^y^y^ 

i^^/N-:^^t®5) ;4s^^-e#5>, Sl^iStb-cii. fiism 

m^mm 1 0 O ~ 1 5 0 m 1 l^tC^J-ft^J t b-CISLffiffitt 

Sil, u < ttr/v#/w^>-e v;^^'!'* i^K^*: 0.1 

~5ml*Dx, JE(ca!l^^Sf^2~2 Omg^D^S, ^ 
1 O 0MmT>'-«— f-^— SrfflV>-C, 2. 0 0Mm£Jl±© 

mM.mm<r>n&mm.^ (d4 : 

[O 2 0 8 ] ^■^i'^^/l't UTttx 2. 0 0~2. 52 
;i m*?SS ;2. 52~3. 17a m^S5 ; 3 . 1 7 ~ 

4 . 0 0 /t'm^W ;4. 00~5l 04/i m^jS ; 5 . 

0 4 ~ 6 . 3 5 II m^ffi ;6. 35~8. 00/t m5|5 
}t;8. 00~10. 08ii ni5|c^ ; 10.. 0 8 ~ 1 

2 . 7 0 M ;12. 70~16. 00*t m*8S ; 

16. 00~20. 20/i m*}^ ; 2 0 . 2 0 ~ 2 5 . 
4 0 ;t m^?S ;25. 40~32. OOm vo.^^ ; 3 
2. 0 0-V4 0. 3 0 Mm5^<Z31 3^-lr>'-^/'V*ffiV'> 

[0 209] m^:^mm<omw^^-)3m\zm'^^hn^m. 

[0 2 10] *^BJ^r^^^e,^^5m^mlt^*-e*>5;^ 
y-:/«:. 'pt£< t^^^mim'm^^tsmm^i:.^xm- 

5RiS**t;^y-:/-efc5dN ^v^l4R1^4^S^^:i:. 

1 wt. ig«fa*iii 4 , i o -c r±3itmtt!fei« 2 1 ^jk 

^J3. Hft:j|l|?t?PJ5^Sr-&*U Riai*tS#: 6 
^^^-r^^S<, ^mtt#iK2;4S-&*^ttTV>5^. «a 

5. 5E««l3*s-&*$ixTv^SI&^tcH:, ^:^-^^:J:5 

■^tes^ 1 <omm.^V3^\ jEic^JK^j 3 £o^m#-^ftic 

?H?&^J 5 *s-&* SttaS^i;:: b t :^ y 1 ® 
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[0 2 11] *:^pJo^y-y{c*5v^-c. ffis^ic^m 

<m O^Q • cmJ^T. X^m^\^<\tlO^Q ' cm 

[0 2 12] m^mm(ommu^\^. j i s 

as (Ra) -eo. 2 — 3. 5MmOffiHtc:S>5;ii:;6S 

3. 5 iim^m:^^t. V —y±(D h'r-=^— h&t^ 

[02131 mcm^mm i ^m^^^^unK<:>\^^x 
[0 2 14] [ill ^c:jov^T^ffitt^^^^2 ^ LTii. mx. 

mWW^i^mmi. l ^ m^r. »^U<W:0. Ol^zm— 

0. 8 M m(Dt><7);55g.v\ >':/^ (Ofi^^i^ 

[0 2 151 «mi±iKfKoffi^S^ »««J!§1 

0 oRAifisic^Lr. *f^b<}^o. i-soogias 
-Cfct). J:l9»^b<fil--1 0 0®*:a5'TrfeSwi:;65 

[0 2 16] ^ifi^j3^bT{i. n^X^<i^^(DV^— 

vy^-i/^fli. p 

^u>'/n-::^^/W7^^5^:J' y i^— h/V7>'i5^-3i^y-5' 
-) . ;^^i^>'-:5^^e^3i>'^*X^*lc^^tJ^3^fy;<7:/n 
; 2Ky ;;^7yn-^>^^i^, TKyi^^yvify^^ 



jKy n n h y :7/W:^nin^lx>, )\^^xiT 
^i/ h y :7/V;tn^f^l^>^-x Y^y?'^:^^:^ Y y ^f'W' 

tr ^/t'^S'g'ft^cojD # -mm^^^ tiy>^it^ ihtcm^ 

[02171 bxri. J|g«afJii 100 

»»^fc^LT. iff*L<f^o. 1 ~ 5 0 o !S]i:$p. J: 
!9»^L<fil'-2 0 0«l:SlST-fc-5r^;&5fi:V\ 

[02181 afWH^tiSi 5 ^ br m^r£r.m^t^ y 

^-±u>^t=^:^y. Mit:iJ/i^i^^J>^-'^vyr-( 

[02191 miminmco^mmt urt^. i 

0 ogl:Spi;i^ur> $?^b<f^o. i -3 o 05^1:gi5 
-Cfot). J:!9»^b<Jil--l 5 0®fi:g|5-x?fe-5ri:;d5 

[0 2 2 01 a^icj:o-c«:«ffitt«b«2, ^mms-^ 
mi^mmm5ib^^m^fh^f^mmm4t\^x}^. y:^./ 

^:y^mm. ^^v :=^-i^mmm. y^ym^mm. y^^\y 
>^mm. TiJ^ yyv^«jii?feif^*qo«ii;6s^v>e>tt 

[0 2 2 1 1 :^m^\c:^n^y^ y — ^^^Sc^ffiSJlfpO 

[0 2 2 2] :*:5l?gtcioV>T. ;^ y — :/<^^rt<l:*QiS(?5 
-fi?y«r0 2Jc^l./i:;&5e>f^M^SiW-r'5o 1112 (A) 
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